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Q.1 


Q.2 


Q.3 


Q.4 


Q.5 


Q.6 


Q.7 


PRE-PREP ASSESSMENT ) 


A particle moves along the x axis from xi to xr, which of the following values of the initial 


and final coordinates, which results in the displacement with the largest magnitude? 
A. Xi = 4m,xp=—2m B. xi = —4m,x¢=4m 


C. xi= 4m, xp=6m D. xi =~4m, xr=—8m 


A ball is projected horizontally with a velocity of 5ms~' from the top of a building 19.6 m 
high. How long will the ball take to hit the ground? 
A. ¥2s B. 2s 


C. 3s D. 3s 


Consider the given velocity-time graph. It represents the motion of: 
+Vo0 


Vv 
| 24 6 10 12,14 
-Vo t= 


A. a projectile projected vertically upward, from a point 

B. a car with constant acceleration along.a straight road 

C. an electron in the hydrogen atom ; 

D. a bullet fired horizontally from the top,of a tower 

A projectile is thrown at an angle)of 40° with the horizontal and its range is Ri. Another 
projectile is thrown at an/angle 40° with the vertical and its range is Ro. What is the * 
relation between Ri and R2? 


A. Ri =Ro ) B. Ro = 2R1 
: | : 4R 
C. R} =2R2 © D. R, = a 


A person holds aybucket of weight 60 N. He walks 7 m along the horizontal path and 
then climbs up a vertical distance of 5m. The work done by the gravity is: 

A. 300 N-m B. 420 N-m 

C. 720 N-m ae : D. 0 N-m 

Two masses of 1 g and 9 g are moving with equal kinetic energies. The ratio of the 
magnitudes of their respective linear momenta is: 

AAe9 Be is3 

wD a D.3:1 

Two trucks, one loaded (A. and the other unloaded (C. are moving and have same 
kinetic energy. The mass of A is double than that of B. Brakes are applied to both and 
are brought to rest. If distance covered by A before coming to rest is si: and that by B is 
s2, then: 

A. 8, = 8, B, 2s, =s, 


C. s, =2s, D. s, = 4s, 


ee er eee 
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ection of frictionless surface. A block of mass 2 kg is released 


Q.8 Figure shows the vertical s su 
as it reaches the position C is 


from the position A; its KE 


aA 
Cc 
I4m B 
7m 
D 
A. 180J © B, 40 J 
C. 140J D. 280 J 
Q.9 A string breaks if its tension exceeds 10 newtons. A stone of mass9250 gm tied to this 
string of length 10 cm is rotated in a horizontal circle. The maximum angular yelocity of 
rotation can be 
A. 20 rad/s B. 40 rad/s 
C. 100 rad/s D. 200 rad/s 


Q.10 A 500 kg car takes a round turn of radius 50 m with a velocity of 36 km/hr. The 


centripetal force is 


A. 250N 
D. 1000 N 


C.1200N te 
Q.11 Ifa particle covers half the circle of radius R with constant speed then 


my 


B.750N 


_ 3 change in K.E. is 1/2 mv’ 


A.momentum changeismvr 4 > 
D. change in.K.E. is zero 


ees e 2 4 1 (Sec) 
A. 40,48 fa B20 rev. 
C.30rad ¢ D. 40 rad 


Q.13 oRestoring force in SHM is — 
Aé conservative 
C. frictional D. centripetal 


Q.14 An organ pipe, open at both ends and another organ pipe, closed at one end, W 
resonate with each other, if their lengths are in ratio of 
A.1:1 B.1:4 


ones | D.1:2 


B. non-conservative 


ill 
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Q.15 


Q.16 


Q.17 


Q.18 


Q.19 


- Q.20 


Q.21 
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When source is movin 
‘f.’ will be 


A. Rer[ 4] B. f,=f 
Vv v+u, 
Cf =f<— | v+u, 
| p.g=f[ 


A rope of length 5 m is stretched to a tension of 80 N. If its mass is 1 kg, at what speed 
would a 10 Hz transverse wave.travel down the string? © 


g towards observer with velocity us then the modified frequency 


A. 2 m/s , B.5 m/s 
C. 20 m/s D. 50 m/s - 
The ratio of adiabatic bulk modulus and isothermal bulk modulus of a gas is iia C,/ C os 
y 8 fee =) | 
(y-1) | ney 


In the figure curves AB and CD represent the relation between pressure P and volume V of 
an ideal gas. One of the curves represents on isothermal expansion and the other represents 
an adiabatic expansion. Which curve represents an adiabatic expansion? 


A. Curve AB 3 S Y 4 “\ B. Curve CGD | 
C. Both “a” and “b” & a y D. None of these : 


The force between two charges situated in air is F. The force between the same charges 
if the distance between them is reduced to half and they are situated in a medium having 
dielectric constant 4 is: 

A. F/4 y . ~~ re : BOF 

C. 4F , D.F | 

If the force between the electron in the first Bohr orbit and the nucleus (proton) in hydrogen 
atom is F, then the force between them when the electron is in the second orbit is: 

A. 4F | | B. F/9 | 

Cs F/4 D. F/16 


The given figure shows the electric lines of force emerging from a charged body. If the 
electric fields at A and B are Ea and Ez respectively and if the displacement between A 


and Bis r, then: 


A aS Ep B. E, = 


iii 
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f air. Find the capacitance in .F when 


Q.22 


Q.23 


Q.24 


Q.25 


0.26 


Q.27 


Q.28 


Q.29 


Q.30 


Q.31 


itance of 4F in presence 0 


aioe aa ere ee nstant 8 is placed between the plates 
B. 16 


a medium of dielectr ic co 
A. 32 
. D. none 
= 7 res made of the same al and of the same length are connected in parallel to the 
Wi @ 
ae voltage supply. Wire P has a di rof 2mm. Wire Q has a diameter of Imm. 
current in Da 


current in O° 


materi 
amete 


What is the ratio 


2) 
i) 
N|— 


An electric iron is marked 20 volts 500W. The units con iy it in using it for 24 


hours will be 
ye B. 24 


C3 D. 1100 


The masses of three wires of copper are inthe ratio of 1 : 3: 5 and their lengths are in 
the ratio 5:3: 1. The ratio of their electrical resistance 1S: 


Ac l2325 Bia 15 P25 

C523521 wee: 15: 1 

There are three bulbs of 60W, 100W and 200W which bulb has thickest filament. 
A. 100W SB. 200W 

C. 60W 6p" » © All - 


When a charged particle moving with velocity v is subjected | toa haiete field of 
induction B, the force on it ismon-zero. This implies that: . 

A. angle between v and B 4s either zero or 180° 

B. angle between v and B can/have any value other than 90° 

C. angle between v and B ds necessarily 90° 

D. angle between ¥ and B can have any value other than zero and 180° 

The magnetic field in.a certain region is given by 40i-18k. How much flux passes 
through 5.0,:em? area loop in ens region if loop lies flat in YZ plane? 

A. 90 x 104 Wb 4 B.2 x 10? Wb 

C. 2x 10? Wb D.9 x 104 Wb 

A‘small pieceyof wire is passed through the gap between the poles of a magnet in 0.1 sec. 
An e.m.f. of 4x10 V is induced in the wire, the magnetic flux between the poles is: 

A. 10 Wb B. 4x10-? Wb 

C.0.1 Wb _ D.4x10?Wb 

What is the charge induced in coil of 100 turns of resistance 100Q, if magnetic flux 


changes from 2 T m? to —2 T m2? 


A.4C . B. 2.8 C 
Ae D.0,4C 
A coil having an area Ao is placed in a magnetic field which changes from Bo to 4Bo in 
rae interval t. The e.m.f. induced in the coil will be: 
. rhea ; B. 3Bo/Aot 
oBo D. 4Bo/Aot 
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Q.32 


Q.33 


Q.34 


Q.35 


Q.36 


Q.37 


Q.38 


Q.39 


Q.40 


The coils of a stepdown transformer have 500 and 5000 turns. In the primary coil an AC 
of 4 A at 2200 volt is sent. The value of the current and potential difference in the 
secondary will be. 


A. 20 A, 22V B. 0.4 A, 22000 A 

C. 40 A, 220V D. 40 A, 22000V 

If a full wave rectifier circuit is operating from 50 Hz mains, the fundamental,frequency 
in the ripple will be 


A. 50 Hz B. 100 Hz: 
C. 70.7 Hz D. 25 Hz 


In full wave rectification, the output D.C. voltage across the load is obtained for__ 

A. The positive half cycle of input A.C. B. The negative half cycle of input A.C. 

C. The complete cycle of input A.C. D. All of the above. 

A radio station emits 10 kW power of 90.8 MHz. Find thenumber of photon emitted per 
second 

A. 1.6 x 10° ar B. 1.6 x 10? 


C. 1.6 x 10°° D. 1.6% 10 


If If n number of photon are striking on a metal surface, then total momentum exerted 
is es 


A. nh/A | : B. 2nhd 
C. zero A DV it 


Four lowest energy levels of H atom are shown in the figure. The number of possible 
emission lines would be : 


n 
n 
n= 
; y> | . 
A.3 Sy A B44 
oes) ) D.6 


Plutonium decays with a half-life of 24000 years. If plutonium is stored for 72000 years, 
the fraction of it that remains is: 


A. 1/8 _ B14 


C. 1/3 - —D~.1/2 

The radioactivity of a certain radioactive element drops to 1/64 of its initial value in 30 
seconds. Its,half-life is — | : 

A. 4. seconds B. 3 seconds 


C. 5 seconds D. 2 seconds 

o. Particle is bombarded on ,N” asa result ,0” is formed. The particle emitted is 
A. Neutron -  B, Proton 

C. Electron | D. Positron 


An aeroplane flying 490 m above ground level at 100 m/s, releases a block. How far on 


ground will it strike 
A.lkm B. 2 km 


C. 0.1 km | D. 0.01 km 


a ee i eee 
KETS- PRACTICE BOOK v 


Pre-Prep Assessment 


akes head on elastic collision with another particle of the 


Q.42 


Q.43 


Q.44 


Q.45 


Q.46 


Q.47 


Q.48 


Q.49 


0.50 


ass having velocity ‘ym 
aclisdeaaenet sete 2 rest. The velocity of the first particle after the collision is 
B. -Vv 
A.V 
oa D. 0 
= | | 

A particle of mass m at rest is acted upon by a force F for a time t. its K.E after an 
interval t is 

Kes | Ft 
* ‘4 3m 

242 Ft 

C. Ft Ft 

2m om 
The angle described in 2sec by an object rotating at a rate of ON rpm is 
A. 20z rad Ae wid 
C. 5a rad D. zero 


An empty vessel is partially filled with water. Then the frequency of vibration of air 


column in the vessel 
A. remain same B. decrease 
C. increase D; first increase then decrease 


There are two strings of equal length and diameter but the densities are in the ratio je 


| they are stretched by a tension T. The ratio of their fundamental srequeng es will be: 


A. 2:1 ‘ 2 B.1:4 
C. 1:2 DD. 2:1 


A polyatomic gas (y=4/3)is- compressed to 1/8 of its volume adiabstically. If its initial 
pressure is Po, its new pressure will be: 

A. 16Po : _ B. 6Po 

C. 8Po y neck), 2P6 


compressed from a volume of 2m to a volume of 1m? at a constant pressure of 


A gas is 
As a result, 


100N/m2.Then itis heated at constant volume by supplying 150 J of energy. 
the internal energy of the gas . 

A. decreases by 250 J | B. increases by 50 J 

C. inereasesyby.250 J D. decreases by 50J - 


The variation of electric potential due to a point charge with distance is represented by 
the graph (where V along y-axis and r mone X-axis) © 


yon YN. 


The charge of an electron is 1.6 x 1079 C. How many electrons strike the screen of 4 
cathode ray tube each second when the beam current is 16 mA | 

A. 10” B. 10!” 

Cc. 10°! D. 10-7 
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Q.51 


Q.52 


Q.53 


Q.54 


Q.55 


Q.56 


An electron enters a region where the electric field E is perpendicular to the magnetic 
field B. It will suffer no deflection if 


A. E= Bev B. B =eE/v 
C. E= Bv -D. E=Bev/2 


In pushing the magnet towards the solenoid, the meter shows deflection towards 


A. left B. right 


C. no deflection D. vibration 


A radioactive substance is at t=0, the number of atoms is)810*. Its half-life period is 3 
years. The number of atoms 1x10‘ will remain after interval 

A. 19 years B. 24 years 

C. 9 years eases D. 6 years) 

In the nuclear decay 


x Ay Sa ““B 


The particle emitted in 

the sequence are Pe oe 

A.o.B.y > Bou 

C. 7,8, > oD. By, 

The unit of radioactivity ° curie’ is equal to 

A. 3.74 x10° disintegration'per sec , ——_B. 3.70 x1Q!° qi sction per sec 
C. 3.55 x 10!° disintegration perseé -——«@D«. 3.60 x 10° disintegration per sec 
Various types of cancer are treated by | . 

A. Cobalt-60 ji B. Strontium-90 


C. Carbon-14 D. Nickel-63 


ANSWER RKEY)) 


‘a2 es es 
2 WM 32 Kell 42 
Ea 


bs wb 


nawmM 


6 
7 
8 


Cen 


—_ 


Te 
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EXPLANATORY NOTES) 


qa |aj=n-a 
Q2 Y= : gt” 
Q.3 Graph of vertically thrown upward body. 
Q.4  40°+50° =90° 
If 6, +8, =90° >R,=R, 
Q.5 W=mgh 
W= see 5 =300Nm. 


Q.6 KE=>— a {iad ri 


).7 ee 
Q w= 5 


K.E > same 


~ Distance > same 
Q.8 Loss in P.E= gain in K.E. 
Q.9 T=ma'r=>10= 0.25x@’ Sa caey 20rads™ 


. 0 coe. 

Q.10  v=36 kmh! =10ms"' > F = oe - onal 1000 
i 

Q.11 As momentum is vector quantity so change in momentum “AP = mv— (—mv) = 2myv. But 

kinetic energy remains always constant so change i in kinetic energy iS Zero. 


Q.12 0=axt=10x4=40rad 
Q.13 Restoring force is conservative force. 


Q.14 f, =f, 
ae 
2f, 46, 
f,71,=2:) 
Q15 f, -( : \r 
v-4, 
Q.16 v= w 4 80%> — 20ms* 
m/L 1 
Q.17 E=P For isothermal process 
E=,P For adiabatic process 
So, ne = 
P 
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EEE OOO 


Q.18 CD curve is more steeper, it represents rapid process. 


F 
Q.19 | err fee gL 


Q.20 F=—- 


For second orbit 


r, = 41, 


Q21  E=— 


Q.22 a 
4g 


Q.23, R= 


P(W)xt(h) _ 500x24 


Q.24 Number of units = - =12 
5. F. 1000 | - 1000 - 
L 
25 R=p— 
Q Px 
2 
n= Pas) 
V L 
2 
need fis =| 
m d 
2 
eee 
on 
5 3? 7? . 
RyeRyRs= Ts 125-1571 
Q.26 For parallel combination 


| pelePpet : (i catstani) 
R R 


cc cc EEE UEEEInEnEEeeeeeeenee eee ear al 
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Q.27  F=qvBsin@ other than 0° and 180°it gives non Zen values: | a : | 
Q.28 B=40i+0j-18k 
A=(Si+0j+ Ok) x 10m? 
6, =B.A 
= 40x 5x10" 
=2x107 Wb 


Q.29 s=— 
Ag=exAt (.N=1) 


0.30 e= Nae 


Q.31 e=—— 


At _. ; ay ah 
Q.32 EN. yg a Ns OY x 2206 220V 
~ 5000. 


Q.33 f= 2£ (fundametal) 
Q.34 In full\wave rectification, complete cycle of A.C is rectified. 


10x10" 
(6.63 x10) (90.8 x 10°) 


: n=1.6x10” photons per second 7 | 
a ah ge 
; x 
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] 
Q.36 Asp =5 for 1 photon 


nh 
p= ar for n photon 


n(n —1) 4(4-1) 


2 2 


Q.37 No. of possible spectral lines = 


Q.38 Undecayed atoms = = 


**n= number of half lives 


Undecayed atoms = ee . ' 
2? 8 


1\t oN a 
Q.39 v=n,(5] >—=N, is Pet ksse 
64 2 6 
Q.40 ,N“+, a" aes +,H'= Proton will be emitted, 


Q.41 
Saux \o = 100 x < = — 1000m 41km 


Q.42 Ifmasses are same their velocities will alter, sO locity of 1° ball after collision = velocity of 
2™4 ball before collision = 0 


Q.43 
P? (i Pie 
2m 2m ~ “2m 


Kinetic energy # = [As P =F t] 


0.44 O=oat= as x2 =40%rad 


> fee i, length of Prune decrease sO ) frequency will be increase. 


Q.45 ae 

Q.46 pon foe 4 soa 

, (20V\ m4 2 pV Jp V 
hf P 1 


Y if 
| a V, 43 
: <2] 1) =p =P|—| =P,(8) =16P, 
Q47 |S [% (% (8) =16P 


Q48 As weknow, AQ=AU+AW (1"' law of thermodynamics) 


= AQ = AU + PAV 
150 = AU +100(1—2) = AU -100 *" AU =150+100 = 250J 


\ 
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Q.54 


Q.55 
Q.56 
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nx1.6x10™ _. 19! 


jo 2 > 16x10" = 
t 1 
qvB=Eq 
| ae . °. °. 
- When magnet is pushed toward solenoid, change in flux with respect to time will increase and 
on of meter towards,right. — 


induced current will also increase, so it shows deflecti 


1\" ; 1\'8 1 1\ 3 
; By formula NW = No (5) or 10* = 8 x 10'(3) or (5) = (5) or 
: — = Pet uencat=o yeart ee - ” 
Charge number increases by 1, so it is B -emission 


Charge number decreases by 2, so it is -emission a 
No change in charge number so itis y-emission © 
Curie = 3.7x10!° disintegrating/sec 

Cobalt 60 is used for treatment of cancer. 


pee 


< | 


Q.2 


Q.3 


Q.4, 


Q.5 


Q.6 


Q.7 


Q8 


FORCE AND MOTION 


PRACTICE = 
_TOPIC-WISE MGQ’s. 


A Body moves 6 m north. 8 m east and 10m vertically ap wards what is its resultant 
displacement from initial position 


A. 10J2m B. 10 
2 
C.10m D. 10x2m — 


A particle starts from center O towards A then moves along AB and stop at B. if 
R=100m then displacement of the particle is 
A 


A. 100m - 2 B.-100 ¥2 m 
CC. D. None 


The instantaneous acceleration is the limit of average acceleration as At > Ois given by 


eres ae —Ss The 
At>0 At : At>0 Ay . 

C Bins = lim BN, | , —D. ins = lim Aa 

At>0 At >0 At 


If an object is moving with constant velocity of 20ms"! towards north then its 
acceleration will be 


A.5ms” yy ~ . B.10ms? 

C: ims — -D.Oms? 

The retardation is defined as > ata 

A. Increase in velocity,per unit time B. Decrease in velocity per unit time 
C. Decrease in/speed perunit time D. Increase in speed per unit time 


Consider the acceleration, velocity and displacement of a tennis ball as it falls to the 
ground and bounces back. Directions of which of these changes in the process 


A. Velocity only _ B. Acceleration, velocity and displacement 

C. Displacement and velocity D. Displacement and acceleration 
Aéparticleéngoes from x = —2m, y = 3m, z = Im to x = 3m, y = —Im, z = 4m. Its 
displacement is: | 

A. (Ixa)i + (2m) j+ (Sm)k B. (5m)i-(4m)j+(3m)k 

C. ~(5m)i+(4m)j ~(3m)k D. -(1m)i-(2m)j- (5m)k 


Length of the path of a particle is ide to the magnitude of the © displacement of that 


particle. Shape of the path possible 
A. Circle B. Arc of a circle 


C. Parabola D. Straight line 
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Topic-1 a 
‘1 a straight line Is shown in 


Q.9 


Q.10 


Ql 


Q.12 


Q.13 


Q.14 


Q.15 


for a body moving In 


the motion when no force is acting on 


The displacement versus time graph 
figure. Which of the following regions 


the body? 


represents 


’ Time y 
A. ab B. cd 
C. bE D. de 
The shortest distance between two points is called 
A. Acceleration = ee . | 

isplaceme 
Sai are moving in opposite directions with speed v. What is the magnitude of their 
relative velocity? 

A. 0 B. Vv 
C. w/2 . D..2¥ 
A man in a car moving with velocity of 36 km/hr, His speed with respect to the car Is 
A. 10 m/s" B. Zero ; 
C.36m/s . D. Infinite 


A body can have constant velocity wheh, it follows a. 

A. Elliptical path B» Parabolic path | : 

C. Circular path D. Rectilinear path <2e 

A man leaves his house for a cycle ride. He comes back to his house after half an hour 
after covering a distance of one km. What is his average velocity for the ride? 

A. 2 km per hour he “B.0 

C.1/2kmperhour - SS y ~ D. 1/2 km per second 

A particle moves along the sides AB, BC and CD of a panere of side 25m with a velocity 


of 15ms"'. Its averagevelocityis, | 


ps Penoearenrossogssoscocsveregevesnecsenisneserens 


A 
A. 15ms" B. 7.5ms"! 


 C, 10m8? | | - DP, Sms"! 


~ Q.16 


The Figure shows the velocity time graph of a one dimensional motion. Which of the 
following characteristic of the particle is represented by the shaded area? ) 


liam, 


A. Distance covered B, Speed 


C.M 
omentum | D. Acceleration 
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Q.17 Which graph represents the motio 


Q.18 


Q.19 


Q.20 


| Q.21 


; . n of i 1 wi 
a uniformly increasing speed? a car that is travelling along a straight road with 


© acceleration 
o acceleration 


w 
o 


time 


odisplacement 


C. 0 time : D. 
A particle is moving in a straight line 
represents the motion of the particle? 


i=) 


time 


with uniform iecleratiaay ‘Which graph 


distance 


0 
A 0 time B 
velocity . acceleration 
0 = eelit 5 ; = ' 0 
C. 0 time : D. 0 time 


10 20 «-30-'s« 40 
Time (s) -——> 


A. 200 4 4 B. 300 
C. 250 D. 400 
Displacement time graph of a ball thrown vertically upward is shown in figure 


Displacement (m) 


Which of the following represents v-t graph? 
| Vv 

v jl C V 1 : ' l 

) B) —+t C —>t+ OD) 


If the slope of a velocity time graph gradually decreases, then the body is said to be 
moving with . 

A. Positive acceleration B. Negative acceleration 

C. Uniform velocity D. None of these 


ns 
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Q.22 If the force acting on a body is doubled, then acceleration becom 


A. Half B. Doubled 

C. One fourt D. Constant ; 
Q.23. When reveatt 1 N is applied on a body of mass 100 g then the acceleration would be 

A.5ms~ B.0.5ms 

C.10ms7 D: 0.1 ms” _ 
Q.24 A mass of 10 kg moves with an acceleration of 10 m s2, the force on it Is 

A.5N . B. 100 N 

C.50N | D.25N 
Q.25 Which law of motion defines force? 

A. 1“ law B. 2™ law 

C. 3™ law |  D. All of these f 


Q.26 A Force of 12 N gives an object an acceleration of 4 m/s?./The force required to give it an 
acceleration of 10 ms~is — . i” 
A. 15 N $ B.25N 
C.20N D. 30 N., . ; 
Q.27 A balloon is acted upon by three force, weighty upthrust and sideway force due to the 
wind, as shown in the diagram dog 


10,000 N upthnuist 


Sideways force 
500 N 


weight 
9000 N 


What is the vertical component of the resultant force on the balloon? 


A. 500 N | aon B. 1000 N 

C. 10000 N > Nang . D. 10500 N | 
Q.28 When a force of 4.N acts on a mass of 2 kg for a time of 2 sec, what is the rate of change 

of momentum? 3 | 

A.2kg ms” B.4kgms2 7 

C.8kgms7* ) D.16kg ms? 


Q.29 Two equal masses travel towards each other on a frictionless air track at speeds of 60 
cms and 30 ems. They stick together on-impact. 


A 
60cms 30cems " 


Ae -cames 
What is the speed of the masses after impact? 7 
A. 15m s™' B. 30cm $7! 
C. 20cm s” D. 45 cm s*! 


Q.30 Which is a statement of the principle of con 
A. A force is equal to the rate of chan 
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Q.31 


Q.32 


Q.33 


Q.34 


Q.35 


Q.36 


Q.37 


Q.38 


Q.39 


The average force necessary to stop a hammer with 25 N s momentum in 05)s 
expressed in ‘N’ is 
A. 500 | 
B. 
C. 50 D oo 
In which of the following cases forces may not be required to keep the 
A. Particle going in a circle B. The momentum of the particle,constant 
C. Particle going along a straight line D. Acceleration of the particleconstant 
A force of 6 N acts on a mass of 1kg which acquire velocity of 30ms‘. The time for 
which the force acts is . 
A. 26s B.6s 
C.3s D.2s 
A force of 100 Dynes acts on mass of 5g for 10 sec. The velocity produced is 
A. 2 cm/sec | B. 200 cm/sec 
C. 20 cm/sec D. 2000 cm/sec 


The graph shows how the force acting on a body varies with time. Assuming that the 
body is moving in a straight line, by how much does its momentum change? 


6 timefs 


O24 
A. 40kgms" | »B- 36kg ms" 
C. 20kgms™' | f -D. 16kgms"!. 
A gun after firing recoils due to, | 
A. Conservation of energy B. Conservation of momentum 


C. Backward thrust of gasesproduced \ D.Newton’s first law of motion 

A player takes 0.1 s in catching a ball of mass 150 g moving with velocity of 20 m/s. The 
force imparted by the_ball on,the hands of the player is: 

A.0.3 N N B.3N 

C. 300N > D.30N 

A ball of mass 2‘kg travelling at 8 ms" strikes a ball of mass 4 kg travelling at 2 ms". 


- Both balls are moving along the same straight line as shown 
s” v 


8m 2ms" 
—-> -_— —_> 


After collision, both balls move at the same velocity v. What is the magnitude of the 
velocityv?. ~ 


A. 4 ms? B. 6 ms”! 
C.5 ms | D. 8 ms"! : 
Two similar spheres, each of mass m and travelling with speed y, are moving towards 
» each other. 
—“_,» pee. eae 


The spheres have a head on elastic collision. Which statement is correct? 


A. The spheres stick together on impact B. The total kinetic energy before impact 1s zero 
C. The total kinetic energy after impact ismv* D. The total momentum before impact is 2 mv 


se a a a ee 
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Q.40 Two railway trucks of masses m and 3m move towards each other in opposite directions 
with speeds 2v and v respectively. These trucks collide and stick together. 
What is the speed of the trucks after the collision? 


A. = B. v 
4 
Ce = D. ov 
2 4 
Q.41 The collision between the two bodies is elastic if bodies are? 
A. Solid and soft B. Solid and hard 
C. Hard and elastic D. Soft and elastic 


Q.42 When a very heavy ball ‘Bi’ collide with a stationary target ‘By? of negligible mass, after 
collision the final velocity of ball ‘B2’ will 


A. Become zero B. Become half 
C. Become doubled as compared to By D. Same as the By 
Q.43_ A shell explodes into four unequal parts. Which one of the following is conserved? 
A. Potential energy B. Kinétic energy. 
_C. Momentum . D. Both potential and kinetic energy 


Q.44 A handball is tossed vertically upward with a Velocity of 19.6 meters per second. 
Approximately how high will it rise? é 


A. 15m _-B. 20 m 
C.25m >  D: 30m 
Q.45 Which shows the correct relation between time of flight T and’ maximum height H? 
gi" & ae eee 
A. H==— —. J B..H=— 
8 2 yi Tes 
c Ha8h ‘ : a3 D. H=—> 
Q.46 At maximum height onthe trajectory which of projectile becomes zero 
A. Acceleration B. Vertical velocity 
C. Velocity _D. Horizontal velocity 
Q.47 Time taken by a projectile to reach maximum height is t = 
A. Mi sin® . B. vi sin 0 
2g & 
@ v, sin 20 D. 2v; sin @ 
g & 


Q.48 Two projectiles are projected at angle of 20° and 70° with same velocity which one have 
longer range 


A. Which is fired at 20° B. Both have same range 
C. Which is fired at 70° D, None of these | 
Q49_ The path followed by a projectile is known as its 
A. Range B. Trajectory 


C. Cycle D. Height 


Eee 
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Q.50 A Projectile is launched at point O and follows the path OPQRS, as shown./Air 
resistance may be neglected. 


Which statement is true for the projectile when it is at the highest point.Q of its path? 
A. The horizontal component of the projectile’s acceleration is zero 

B. The kinetic energy of the projectile is zero 

C. The horizontal component of the projectile’s velocity is zero. 

D. The momentum of the projectile is zero, 


Q.51 A projectile is fired horizontally with an initial speed of 20.4n/s. Its horizontal speed 3s 


later is 

A. 20 m/s B. 6.67 m/s 

C. 60 m/s D. 29.4 m/s 
Q.52 For which of the following angles range is maximum? 

A. 43° =s¢, B. 30° 

C60° _ D.None 


Q.53_ A bullet is fired horizontally from a rifle at/a distant target. Ignoring the effect of air 
resistance, what is the horizontal and vertical acceleration of the bullet? 


Horizontal . Vertical | 
A. 9.8 ms~ ; 9.8 ms? 
B.0 9.8 ms? 
C. 9.8 ms” 0 ms? 


D.0 | se 
er PAST PAPER MCQs 


Q.54 A ball is just allowed to fall from the window of a moving train, it will hit the ground 


following. (ETEA 2005) 
A. Circular path . B. Hyperbolic 
C. Straight line path D. Parabolic path 
Q.55 A particle mover along‘the straight line. The distance x describes in time, t is given by 
the equation x = € the acceleration at t =1 | (ETEA 2005) 
A.A=1 BA=2 
C.A=3 D.A=4 
Q.56 The vertical velocity of ball thrown upward with time. (MCAT 2008) 
A. Decreases linearly B. Doubles 
C. Remains constant . . _ D. Decreases parabolically 
Q.57 Ant | ~ missile is called a ballistic missile. . (MCAT 2008) 
A. Un-powered and guided B. Powered and guided 
~ C.Un-guided and powered ‘D. Un-powered and un-guided 
Q.58,, A body is moving with an initial velocity of 2 kms"'. After a time of 50 secs its velocity 
| becomes 1.5 kms". Its acceleration will be: (MCAT 2009) 
A. 30'm gs : B. 20 m s? 
C40 ms2 D.10ms7? 
Q.59¢ In elastic collision, when a massive body collides with light body at conditions mi >> m2 
and v2= 0 ms“, then the change in velocity will be written as: (MCAT 2009) 
A.v| =—v13 V2’ = Vi _ Bev ® v3 v2’ = 2vy 
C.vi’ vi 5 v2’ = . D. vi? =— vy; v2? =0 
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Q.60 Ifa force of 12N is applied on a body and its momentum is changed form 60 kgms"! to.36 
kg ms~!, then find the time during, which this force acts: (MCAT 2010) 
A. | second B. 12 seconds 
C. 2 seconds D. 24 seconds 
Q.61 Time of projectile’s flight is . (MCAT 2010) 
i. v; sin’ 6 ; 5. v; sin 
g g 
c. Ni abt D.v; sin’ 0 
g : . ; 
Q.62 If the velocity of the body changes by equal amount in equal/intervalsjof time, the body 
is said to have: : (MCAT 2010) 
A. Variable acceleration B. Uniform velocity» 
-C. Uniform acceleration D. Negative acceleration 
Q.63 For finding the height of projectile, the equation used is: ~ (MCAT 2010) 
A. 2S =a (ve - vi) | B.S =24 als ~via 
C. 2aS = ve —vir ~ Dave -—@9 
Q.64 One ball is thrown vertically upward with a velocity of.9.8 m/s. If the takes 10 seconds to 
reach the highest point, then the acceleration of the ball is (ETEA 2011) 
A. 9.8ms~ ~ > . B, 980 ms | 
C. 98ms~ . D.-9,8ms 7 
Q.65 A ball is dropped from the roof ofa Ne “all prilding. What is its velocity after falling 
for 5.0s? . (ETEA 2014) 
- A. 1.96 ms"! a ~ B. 9.80 ms” . 
C. 49.0 ms™ y Sm D. 98.0. ms" 
Q.66 A projectile is launched at 45° to the horizontal with initial K, Energy, E. Accum. air 


Q.67 


Q.68 


Q.69 


Q.70 


resistance to be negligible, what will be the kinetic energy of the projectile when it 


reaches its highest point? ee | (ETEA 2014) 
A. 0.71E B. 0.50E . : 

C. 0.87E D.E: > . 

Weight rather than mass be used in calculating “2 . (ETEA 2015) 


A. Momentof inertia of a body ; 

B. The stfess in wire‘due to load hanging from it 

C. The binding energy of the nucleus: 

D. The gravitational force between the two bodies 

The ratio of\displacement along diameter and total distance along circle: 


_(MDCAT 2017) 
AMEE 7 Be2t ot 
CC. | Dyai2 | 
Arshad is driving down 7" street. He drives 150 meter is 18 seconds. Assume he does not 
speed up or slow down. What is his speed? (MDCAT 2017) 
A. 0.38m/s | B. 8.33m/s 
C. 126m/s D. 58.33m/s 
The distance travelled by a proving car with velocity 15 m/s in 2 seconds, decelerates at 
2m/s? is equal to . (MDCAT 2017) 
A. 30m B. 16m 
C. 34m D. 26m 
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Q.72 


Q.73 


Q.74 


Q.75 


Q.76 


Q.77 


Q.78 
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The value of ratio of displaceme 


Rap nt to distance is: : (MDCAT 2017) , 
C. Always less th pe More amoue oe 
Which on f ‘an ied D. Equal or less than one 
| of the following y-t raph represents the constant acceleration: 
(MDCAT 2017) 
v v 
B ered 
roa | D. All‘of these 
ae numerical ratio of displacement to distances: (ETEA 2017) 
A. Always less than one B. Always,equal to one 
C. Always more than one D: Equal to or less than one 


A bullet of mass m moving with a velocity v is fired into large wooden block of mass M 
of the bullet remains embedded in the ~~ block, the velocity of the system will be: 


es (ETEA 2017) 
As 7  ) A 
M+m , M+m - 
C; ss v aol 7 pb,» 
M-m M-m 
If slope of velocity time graph is not constant at different points, then body j is moving 
with , (MDCAT 2018) 
A. Uniform velocity 4. . B. Ausrave acceleration 
C. Increasing accelerations _ D. Constant acceleration 


A cyclist is traveling at 15ms" she applies brakes so that she doesn’t collide with the wall 
in front of her distance of 18m. Calculate the magnitude of deceleration. 


(MDCAT 2018) 
A. 6.3ms~ , B. 13ms7 
C. 5.3ms? : D. 12.5ms~ 
Newton first law of motion is also known is ~ (MDCAT 2018) 
A. Law of inertia B. Law of Gniversal gravity 
C: Law of electromagnetism D. Law of conservation 


Two trucks of masses m and 3m move towards each other in opposite directions with 
speeds 2v and v respectively. These trucks collide and stick together. What is the speed 


of the trucks after the collision? (ETEA 2018) 
A. v/4 B. v/2 


C.v D. 5v/4 


Topic-1 Force and Motion 


Q.79 If two objects of equal masses ‘m’ are moving towards each other with the same speeds 
‘vy’ then what will be the total final momentum after clastic head-on collision? 


(MDCAT 2019) 
A.-mv kg/s B. 2 mv kg/s | 
C. mv kg m/s D. 0 kg m/s 
Q.80 For projectile motion in the absence of air resistance: (MDCAT 2019) 
A. vertical speed is constant B. horizontal acceleration is zero 
C. horizontal force is constant D. vertical acceleration is zero 


Q.81 The range of the projectile depends upon the velocity of the projection and the angle of 
the projection i.c 45°. For a fixed velocity, when the angle of projection is larger than 
45°. Which of the following is correct? (MDCAT 2019) 
A. both the height and the range attained by the projectile will be less 
B. The height attained by the projectile will be less but the rangevis more 
C. both the height and the range attained by the projectile will be more 
D. The height attained by the projectile will be more but the range is less 


Q.82 The slop of distance — time graph will always be: / (NMDCAT 2020) 
A. Negative B. Positive Ke 33 
C. Zero D. Maximum » 
Q.83 At what angle of projection of a projectile ioe range becomes half of its maximum value? 
-(NMDCAT 2020) 
A. 15° 2p, 20° 
C. 30° ly mm LV, 40° 
Q.84 If we drop an object, its initial velocity is zero. How far will it fall in time ‘t’? 
(NMDCAT 2020) 
A. 9.81 B.4.9¢ 
C. 0.491? ~ DL 98 , 
Q.85 The newton — second is unit of: . (NMDCAT 2020) 
A. Work , B. Power. : 
C. Impulse ¢ D. Momentum 
Q.86 Which one ofthe following i is the angle of projection of a projectile if its range is equal to 
its height? (NUMS 2020) 
ABS | B, 60° 
Cuen° D..76? 
Q.87 The product of force and time is equal to: (NUMS 2020) 
A, Angular momentum. | B, Force 
C. Change in momentum D. Velocity 
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EXPLANATORY NOTES) 


1. Fexitytzk oo ra Vx ty? +2? 
r= V6? +8? +10? =10V2 m 


Z. Displacement is the shortest distance between initial and final positions of the body. 
d =OB =100m 
i ds AV 

3. a,, =lim,, ,.— 

4, Since velocity is constant so acceleration is zero. 


Definition of retardation. 
6. Only direction of displacement and velocity gets changem acceleration is always directed 
vertically downward. 
7. A=—dv43jtk, B=3i-j+4k 
Displacement = d=B-A 
d=3i-j+4k+2i-3j-k 
d=5i-4j j+3k | 
8. When length of the path of a a iS , equal to the magnitude of the displacement of that 
particle, shape of the path possibleis Straight line. . 
».. In part cd displacement-time graph shows constant slope i, e. _ velocity is constant. It means no 
acceleration or no force is acting on the body. | 
10. The shortest distance between two points is called. displacement . 
11. For bodies moving im opposite direction, relative” ‘velocity. is given by 
vy =yty, >v, =vtve_dv iS 
12. In this case, mambis at rest with respect to car. 
13. At straight path, body can have constant velocity because direction of motion will remain same. 
14. Displacement covered is zero so average velocity will be zero in this case. 
y gs 75 _ Poe ee Meal 
15. s=75m, v=15ms ass coral ea S, Now Vag =o = Sms 
16. Area under v-t graph represents distance covered by the body. 
17. As velocity of an object is increasing uniformly so it’s acceleration is constant. 


18. » When change in velocity is uniform then uniform-acceleration will be produced. 
| 
19, Distance = Area covered between graph and displacement axis = _ (30 +10)10-= 200 meter. 


20.“ In this case, initial velocity will be maximum, velocity will be zero at highest position, the? 
velocity will increase when body comes back. | 


21. ‘If the slope of velocity time graph gradually decreases, then the hody i is said to be moving 
with positive acceleration. i.e (graph is in 1‘ quadrant) 


aca ee 
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F=ma =10xl10=100 N 


Newton’s 1“ law of motion defines force. 


Fa’ 10 
—a—>Fo—xl12= 
Fa 4 sa 
Since forces are antiparallel 
F=Fin ae 
upthrus weight 


so = 10000-9000 => F=1000 N 


Rate of change of momentum is equal to applied force. So, p=? 
m,v, +m,V, =(m,+m,) v | 
(m)(60)+m(-30) =(m+m)v i | eo 


30m=2mv>ve=l5cms" 


Statement of law of conservation of momentum, ~ 


ey 2 29° 509 N 


Ap=Fxt => F=— 
eet O05 


: ted ey dP 
_ Ifmomentum remains constant then force.will be'zero because F = —— 


t F  ¢@ 
cule yak! JO 47200cms™ 
t m 4 | 7 


Area under “F - 1” graph represents change in momentum. 
AP = area of tfianglé + area of trapezium. 


AP =2x24—(64 2)x(4)= AP = 20kgms™ 


For aon ee is still conserved. 
Momentum before collision = momentum after collision 
m,u,+m,u, =(m,+m, )v 

(2)(8)+ (4)(2)= (2+4)v>v= Ams"! 

Kinetic energy is conserved for elastic collision. 


1 2 
| av? +>mv" =mv 
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40. 


41. 


42. 


43. 


44, 


45. 


This is a perfectly inelastic collision. 


O2 “(m) ( unknown v, 


m(2v)+3m(- v)=(m+3m)v, 


—mv = 4mv, 
V; =--—VvV 
4 
Kinetic energy will remain conserved if energy loss due to compressionus zero, It is possible 
in case of solid and hard object. 
In this case 
m,>>m, and v, =0 


so Vv, =2¥, 


Poooe will be conserved. 


_(19.6)° 
=19.6m 
" 2x98 
2 amtiuad 
oa sin °8 48 v, sin’ 0 
2g 4g 2g 
: 2 
H= 2v,sin® ) a + ya8l 
g "8 8. 


At maximum height projectile have minimum velocity as Vv, = 0. 


v, sin® 
g 
For complementary angles fe cag are same. 

If 8, +0, =90°, then Ry =R, 


Path followed by projectile is known as its trajectory. 

The horizontal component of the projectile’s acceleration is zero 

Horizontal component of projectiles’ velocity remains same. 

For an angle closer to 45°, range will be maximum; so in this case at 0 = 43°; rang will be 
maximum as'compared to range at other angles. 

For the projectile’s, horizontal acceleration will be zero and vertical acceleration = 9.8 ms” 

It has an initial horizontal velocity, which is same as that of train, It acquires a vertical 
component under the force of gravity. 

s=x=t,v=st=tt=t 

Ajvit=tt=1t,A=t=1 

The vertical velocity of ball thrown upward Decreases linearly with time. 

An unpowered and unguided missile is called ballistic missile 


{= is the time taken to reach maximum height? 


————— ee sere 
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58. Vp =V, +4, 


Ye=¥y - 15% 10 = 2x10? 05x10? 


t 50 Tea se Om 


59, When a massive body collide with a light body then 
V,*¥V, > V5 = 2vy, , 


a= 


AP ~ 
60.. =— > At= oR P 
At 
36-60 -24 
i 7 as 
Time is always taken as positive. 
61. T= 2v; sin® 
& 
62. Definition of uniform acceleration. 


63. For finding the height of projectile, the equation used is 
2as=v;-—v, 


64. yi ae _ 0-9.8 _ 98 _ 0 Big 
t - 10 10 
65. v, =a 


66. Initial K.E=E 


K_E at highest point = zm cos’ @=(E)cos” 45° = Ex(0.7) =0.49E =0.50E 
67. w=mg 
68. d| =2r (along diameter) 


S=2nr (distance along circle) 


Be2r 4 . 
S  2nar : 
69. |V,, i 1* 833 ms" 
t 18 


70. $= sat +v,t= 5(-2)(2) +(15x2) 


S=-44+30=26m 


71. Value of ratio of displacement to distance is equal to 1 for straight path and less than | for 
others path. 


. Slope=a = 2 constant | 
At 


ee Y 
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73. Bley if initial and final point is same on a straight line then equal to 1 generally distance is 
S 


greater than 1. 


74, (m+M)V =mv+Mu=>(m+M)V =mv+M (0)>V = UT ay 
. m+M 
75. The acceleration either increase or decrease. 
76. 2as=v?—-Vv, Vv, =0 
22 48 , 
a foe es nk 
2s 2x18 


fag Newton first law of motion is also known is law of inertia. 
78. my,+m,v, =(m,+m,)v' | 


" (2v) + 3m(v) = 4mv'> v' = ~ 


79. By using law of conservation of linear momentum. 
Total final momentum = Total initial momentum . - 
Total final momentum= mv — mv =0 


80. F=ma,=0 
a, =0 => V, = constant 


_ vi sin’ 6 


2. 
Rav sin 20 = 
g 2g 


If angle of projection is largerthan 45°. 


sin20 . RJ 


sin@ T ht 
82. Distance of moving body can’t be zero and negative 
83. R=R,,,sin20 


a 
2 


Aa = R,,, 8in20 > == sin29 =6é=15' ~ 


84. s=V i+ et 


” », | 
S=— gt? =—x 9.80? =4,9/? 
oe ° 


85. I=Fxt=Ns 


86. 4H = R tan 
87. FxAt=AP 
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- ae angle work done will be maximum? ss a | 
C. 90° oe 
Which one of the following is a greater work? 
A. +100 J B ~1000 J 
on J D. +200 J : 
le Nigure shows the force distance curve of a body moving along a straight line. The 
work done by the force: 


A. 10J 


B. 30J 
C.20] D.40J~ 
Work done will be zero if angle betweemForce and displacement is: 
A. 0°. | é ee 
C. 60° _ “», D. 360° 
A force 2i+ j has moved its point of application from (2,3) to (6,5). What is work done? 
A. —-10 | " B. -18 
Cont) D. +18 
At what angle the work done.will be half of its maximum value 
A. 0° ; B. 30° 
C. 45° S D. 60° 
A man pushes wall with 50 (N) and it displaces it zero (m), his work is 
A. Negative B. No work 
C. Positive = D. May all possible 


If a mass of(5 Kg is lifted upto 5m height, what will be the work done against the 
gravitational field 

A.245J ™% * «Be dad 

C.49J . 7 D. 98 J 

A person walks 2 m with an acceleration of 5 m s’, holding an object of mass 2 kg. The 
net work done on the object is 


A, 20 J : B. 10J 

Cy . D.0J | 
A force of 31+2j+4k N gives displacement of 10 jm, The work done is 
A. 20 J | B. 26] 

C. 324 | D, Zero 
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Q.11 A body travels raaaniaks of 10 m by force of 5 N If work done is 25 J then angle 


between F and d is 
A. 0° B. 45° 
C. 30° D. 60° 
Q.12 _A person holds a bucket of weight 60 N. He walks 7 m along the horizontal path ‘and 
then climbs up a vertical distance of 5 m. The work done by the gravity is: 
A. 300 N-m B. 720 N-m 
C. 420 N-m D. None of these 
Q.13 A force F acting on an object varies with distance x as shown in fig. The work done by 
the force in moving the object from x = 0 to x = 6 mis 


F(N) 
3 
0 7 ‘ ' x(n) 
A.18] . BIJ 
C.1383 3 D. 45 J 
Q.14 If force and displacement of particle in direction of force are doubled. Work would be. 
A. double B. 1/4 times ~ 
C. half i D..4 times 


Q.15 A person is holding a bucket by applying a force of 10N. He moves a horizontal distance . 
of 5m and then climbs up a vertical distance of 10m. Find the total work done by him? 
A. 50) Dp “G9?00) 
.  C.150J . D. 200) ; 
Q.16 A gardener pushes a lawn roller through a distance of 20m. If he applies a force of 20kg 
weight in a direction inclined at 60° to ime ground, find the work done by him. 


(g=9.8m/s?) 
A. 400J : B. 250J 
C. 1960J . D. 2514) © 


Q.17 If velocity is double, then. 
A. Momentum inefease.4 times and K.E increases 2 times _ 
C. Momentum and KE remain same 
B. Momentum increases 2 times and K.E increase constant 
D. Momentum inereases 2 times and K.E increases 4 times 
Q.18 What willbe.the ratio of kinetic energies of alpha particle and proton if their linear 
momentum will be same 


A. 18:1 B.4:1 
oa 4 | D. 10*: 1 
Q.19 The Bodies of one kg and four kg have same kinetic energy. The ratio in their momenta 
will be 
A.1:2 B.1:4. 
C.1:16 D.1:1 
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Q.20 


Q.21 


Q.22 


Q.23 


Q.24 


Q.25 


Q.26 


Q.27 


0.28 


Q.29 


Q.30 
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The velocity and momentum 


respectively. The K, E will be of a moving body are 10,000 cm s! and 10,000 g cms} 


A.5x 107 J _ 
qssie af 

oe of a moving object is doubled then its kinetic energy will be 
C. Halved _B. Four times 


The m j D. Same 
omentum and kinetic energy of a ball is numerically equal. The numerical value 
of velocity is 


-j 
os B.3 ms” 


C.2ms" D.4ms! 
Kinetic energy of a body moving with speed of 10 ms! is 30 J. If itsspeed becomes 30 
m/s its K.E will be 


A.10J B. 90J 

C. 180 J D. 270 J 

Car X is traveling at half the speed of car Y. Car/X has twice mass of car Y. Which 
statement is correct? 

A. Car X has half the kinetic energy of car Y é, 

C. Car X has one quarter of the kinetic energy oficar Y 

B. Car X has twice the kinetic energy of car Y 

D. The two cars have the same kinetic energy _ 

A ball of mass 2 kg and another of mass 4\kg are dropped together from a 60 feet tall 
building. After a fall of 30 feet each towards earth, ‘their respective kinetic energies will 
be in the ratio of: 

A. = 1 | | B.1:2 

C.1: Rm 1: V2 

A ceo of 1 mass 30 kg at rest exp ae into two pieces of masses 18 kg and 12 kg. The 
velocity of 18 kg mass is 6ms- 1 The K.E of other mass is 

A. 324 J B. 256 J 


C. 486 J D. 524 J 
The kinetic energy acquired by a body of mass m is travelling some distance s, starting 


from rest under.the actions 6f a constant force, is directly proportional to 

A. m° B.m 

C. m? 7 D. m!’ 

When force and displacement are in the same aint, the kinetic energy of the body 
A. Increases B. Remains constant 

C. Decreases D. Becomes zero 

A truck and a ear are moving with equal velocity. On applying brakes, both will stop 
after aicertain distance, then? 

A. Truck will cover less distance before stopping 

B. Both will cover equal distance 

C. Car will cover less distance before stopping 

D: None of the mentioned 


Potential energy per unit volume is given by 

A. mgh B. gh 

cr men D. pgh 
P 
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Q31 


Q.32 


Q.33 


Q.34 


Q.35 


Q.36 


Q.37 


Q.38 


Q.39 


Q.40 


Q.41 


A body is falling from a height h. After it has fallen a height h/2, it will possess 

A. Only potential energy B. Half potential and half kinetic energy 

C. Only kinetic energy D. More kinetic and less potential energy 

Energy stored in the spring of watch is | 

A. Electrical energy B. potential energy | 
C. Kinetic energy D. Elastic potential energy ; 
Initially four identical uniform block, each of mass m and thickness h, are spread on a table, 


work require to stack them on one another is 


| 


aie le fe es le elt 
A. mgh B. 4mgh 
C. 3mgh D. 6mgh 


A stone is thrown up from the surface of earth when it reaches,at maximum height. Its 
total energy is equal to 


A. mgh : B. =m 

C. zero D. 2 mgh > 

Energy consumed by 60-watt bulb in 2 minutes is.equal to 
A. 7.2 kilo joules B. 120 joules 
C. 720 joules’ . D. 72000 joules 
The consumption of energy by 60-watt bulb in 2 seconds is: 
A. 20J ~— -B.30J 

C.120J ~ ‘D. 0.023 

100 joules work has been done by al an agency in 10 seconds. What is power of agency? 
A. 1000 watt Sam Ser 10 watt 

C. 100 _) D.0.10 watt: 


A 500N force is applied on an object and it moves with velocity 10ms"!. If value of power 


~ is 2500 watt. Then whatwwill beithe ye between force and displacement 


A. 0° : -B..90° | 

C. 60° e9ED3°R: E 

The time taken by al an engine of power 10 kW to lift a mass of 200 kg to the height of 40 
m is 

A.2s B.i8 s- 

C.4s | . D.16s 

To travel ata Lf ff speed, a car engine provides 24 kW of useful power. The driving 
force on the car is 600 N. At what speed does it travel? - 
AQ25ms_' ; B. 2.5 ms"! 

C. 4.0 ms! D. 40 ms! | 

A force of 1000 N is needed to lift the hook of a crane at a steady velocity. The crane is 
then used to lift a load of mass 1000 kg at a velocity of 0. 50ms"'. How much of the 
power developed yy the motor of the crane is used in Sure the hook and the load? 
(Take g as 10ms”). 

A. 5.0 kW B, 5.5 kW 


C.20kW  «~p22 kw 


SSS 
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Q.42 The power output of al i 
A.3J | amp is 6W. How much i i i 
energy does the lamp give out in 2 minutes? 


C.120J B. 720 J 
Q.43 Aman M1 of mass 80 kg runs D. 430 J 
up a staircase in 15 s. Another man Mz also of mass 80 kg 


runs up the same stai i 
Ax ircase in 20 s. The ratio of the power developed by them will be: 
B. 16/9 


C. 4/3 
Q.44 An engine pum D. none of these 
gine pumps up 100 kg of water through a height of 10 m in 5s. Given that the 


efficiency o lear 
as L = f the engine is 60%, what is the power of the engine? (Take g = 104m s~’) 
C.3.3 kW B. 0.33 kW 
45 An engi | . D. 0.033 kW 
Q ap aunlaithiarvel out 40 kg of hidedectl in one second. The water comes out vertically 
velocity of 3 m s-'. What is the power of engine in kilowatt? 


m moa | ~ B.120 kW 

0.46 re eosin’ . D. 1200 Kw 

: ae sig or’s motor produces 3000 W power. The speed with which it can lift a 1000 kg 
A. 30.6ms'! B. 0306 m s™ 

- €.3.06ms"! 2300.6 m.s7) 

Q.47 The power needed to lift a mass of 5000¢ to height of 1 m in 2 second is 
A. 2.45-watt “ B.24.5 watt 
C. 245-watt . D. 2.45 k watt 


Q.48 An engine pulls a car of mass 1500‘kg’oma level road at a constant speed of 5 ms". If the 


frictional force is 500 N, what power does the engine generate? 


A. 5.0 kW > em 8. 10kW 
C. 2.5 kW San WD. 12.5 kW 
Q.49 Work done ona body equals change in its energy. 
A. Total - B. Kinetic 


DD. All of these 


C. Potential . ; 
acts on an object and changes its kinetic energy from 65 J to 130 J, 


Q.50 Ifa certain force 
then work done by the force will be: 
B. 65J 


A. 92.5 J 

C. 97.5 J oo D. 130J 
Q.51 The amount of work requir 

A. The velocity ofthe object 

B. The kinetic enersy of the object 

C. The mass of the object times its velocity 


D. Themass of the object times its acceleration 


5 ‘he work ener rinciple is valid for 
cam B. Change in E.P.E 


Cc in K.E 
A. Chang¢ ! D. All type of energies 


C. Change in P.E ee 

Q53 Mathematical form of work energy principle Is 
B. Fd= lw, -—mv,; 

2 2 


ed to stop a moving object is equal to: 


1 2 2 
= * —-—MV, 
A. Fd med 2 "s 


1 2 
I I i 2 — - 
C. Fd asm D. Fd Bil + ua 
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Q.54_ A force 2i+ j has moved its point of application from (2,5) fo (6,5). (MCAT 200g 
B.-18 
€ +10 ane What r of ? 
Q.55 100 joules work has been done by an agency In 10 seconds. at is Pca on 
A. 1000 watt B. 10 watt 
C. 100 D. 0.10 watt 
Q.56 Work done on a body equals change in its energy. (MCAT 2008) 
A. Total - B. Kinetic. 
C. Potential D. All of these 
Q.57 If a certain force acts on an object and changes its kinetic energy from 65 J to 130 J, 
then work done by the force will be: (MCAT 2009) 
A. 92.5 J B. 65J 
: C. 97.5 J D. 130J 
Q.58 The consumption of energy by 60-watt bulb in 2 seconds is: » (MCAT 2010) 
A. 20J B. 30J . 
C. 120 J D. 0.025 , 
Q.59 Which one of the following is a non-conservative force? (MCAT 2010) 
A. Electric force B. Gravitational force 
C. Elastic spring force D. eX force 
Q.60 If velocity is double, then. (MCAT 2010) 
A. Momentum increase 4 times and K.E inereases 2 times 
B. Momentum increases 2 times and KE increase constant 
C. Momentum and K.E remain same 
D. Momentum increases 2 times and K.F increases 4 times ae 
Q.61 The heat energy dissipated y 40 watt also in one hour is Oe (ETEA 2010) 
A. 1440 J ~ -B; 14400 J 
C.144000J_ . ~ D.1440.000J _ 
Q.62 The gravitational potential energy per unit mass is called: (ETEA 2010) 
A. gravitational potensig} : '. B. Absolute P.E : 
C.P.E ; : D. Potential hill 
Q.63 A 6.0 kg block is released from rest 80m above the ground. When it has fallen 60m its 
a is. approximately: an | (ETEA 2015) 
» ats J. . 
C. 1200 J D.120J .. 
Q.64 neat energy per unit volume is given m4 ee - (MDCAT 2016) 
C mgh a is | 
: p D. pgh 
Q.65 Total work done in figure | 
: , | (MDCAT 2017) 
rad 
2 
d 
A.24Nm . 23456 
C. 16 Nm B. 8 Nm 
D. Zero Nm 
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Q.66 


Q.67 


 Q.68 


Q.69 


Q.70 


Q.71 


Q.72 


Q.73 


Q.74 


Q75 


Work and Energy 


Work done will b : 
hee € Zero if angle between Force and displacement is: (MDCAT 2017) 
C. 60° B. 270° 


. D. 360° 
- eight ‘h’ vertically, f is the force of friction during 
Is the velocity at bottom, following equation will be hold: 


If mass ‘m’ is dropped from h 
downward motion and ‘y 


is (MDCAT 2017) 

i 2 my = wien + fh B. fh=mgh+ zm’ 
= ] 2 
ale aes 5" ~ fh D. mgh= zm + fh 
At what angle work done will be maximum? (MDCAT 2017) 
A. 0° ; B. 45° . 
C. 90° D. 30° 
Which one of the following is a greater work?. (MDCAT 2017) 
A. +100 J B. -1000 J 
C.-100 J ; 
D. +200 J 

The figure shows the force distance curve of a body moving along a straight line. The 
work done by the force: (MDCAT 2017) 
A.10J B. 303 
C. 20 J D,,40 J 
A man of mass 60 kg climbs up a 20mblong staircase to the top of a building 10m high. 
What is the work done by him: Take g = 10ms” (ETEA 2017) 
A. 12 KJ B; 6 KJ :..... 
C.3 KJ D. None he above 
When a force retards the motion of a body the work done is: (ETEA 2017) 
A. Zero @ | 
B. Negative 
C. Positive . 


D. Positive.6r negative depending upon the magnitude of force and displacement 
An engine pumps out 40 kg of water in one second. The water comes out vertically 
upwards with a velocity of 3ms~!, the power of engine in kilowatt is: © (ETEA 2017) 


A. 1.2kW . . B. 12 kW 

C. 120 kW D. 1200 kw 

Two boys weighing in the ratio 4:5 goes up stair taking time in the ratio 5:4. The ratio of 
their power is: (ETEA 2017) 
AN B. 16/25 

G. 25/16 D. 4/5 

Energy consumed by 60-watt bulb in 2 minutes is equal to — (MDCAT 2018) 

A. 7.2 kilo joules B. 120 joules 

C. 720 joules D. 72000 joules 
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n 5.0m above the ground. What is 


itio 
‘5 dropped from 4 rest posi 
Q.76 A stone of mass 2.0 kg is bove the ground? (MDCAT 2018) 


its velocity at a height of 3.0m a Seal 
ue 160m i 
Q.77 The rate at which work is being done is called: . ( ) 
A. Power B. Density . 
| D. Force ~ 
C. Energ ; | 
ae f 80 kg. He ties himself to one end of rope which passes OVera single 


Q.78 Aman has a mass 0 
fixed pulley. He pulls on the other 
of 50cms~!. What is the average use 


end of the rope to lift himself up at an average speed 
ful power at which he is working? (ETEA 2018) 


A. 40W B. 0.39kW 
C. 4.0kW D. 39kW ; > 
Q.79 If the momentum of a body decreases by 20% the percentage decreases in K.E will be: 
. (ETEA 2018) 
A. 44% B. 36% : 
C. 28% D. 20% ; 

Q.80 A man carries a 1 kg body 10m horizontally on_a level ground. The work zone by the 
manis: _ —T~ay YW . (ETEA 2018) 
A.10J BAS 
Gm (BY -D. ae pa Slate tors 

city due to the force exerted by its 


Q.81 An automobile is moving forwards with uniform velo 


engine. If that force is double with the. velocity remaining. constant what happens to its 


total power? ~Saeee (MDCAT 2019) 

A. It does not change » B. It is halved 

C. It is squared ~ \D. It is doubled | 
 Q.82 Which of the following statement shows that no work is done? (MDCAT 2019) 

A. pushing a car to start itmoving, ¢ B, lifting the weights 

C. writing an essay ona page — -D. the moon orbiting the earths 


Q.83. A 1.75 m heighted(weight-lifterjraises weights with a mass of 50 kg to a height of 5m 
above his head. How much work is being done by him? (g=10ms”) (NMDCAT 2020) 


A. 2125) B. 2500 J 
C. 505 1225 : 
Q.84 When the speed of your car is halved, by what factor does its kinetic energy decreases? 
A. ara (NMDCAT 2020) 
C. 1/8 ~ D. 1/6 
Q.85 Which of the following force is non-con ti | . 
‘ conservative force? NMDCAT 2020) 
Gece B Gavition se 
D. ee 
Q.86 Thearea under force — displacement graph Elastic spring force 
A. Displacement Biver US: (NUMS 2020) 
C. work. B, power | 7 


D, Acceleration 
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B. Power 
D. Torque 


KEY» 
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A. Electric energy 


C. Momentum 


Q.87 Kilowatt-hour is unit of? 
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wie ey 


10. 


11. 


12. 


13. 


w =Fdcos(0) => w =Fd 

1000 J is a greater work in given options. 
W =(10) (1) —(10) (1) + (10) (1) =10J 

W = Fdcos0 = Fdcos270° = 0 


= (2i+]).(4i+ 23) =8(ii)+ 2(33) i= J 14 


=8+2=10 


2 = | are | 

W=W.,,, C089 => Matt Wu cos) > 0= cos’! 5 60° 

W=Fdcos0 | 

since d =.0 > W=0 . 

6=0° > W=mgh> W=245J 

W = Fd =(ma)d =2x5x2=20J | 

W=Fd , 

=(31+2j+4k)(10j)=> W205 

W=Fdcos0 @~ | ; at 4 
MT 2 WV 25 1 

o=cosi( ) Peas => =cos!| — = 60° 
ra is Ne 

W, = WoorzomaptW. | 


horizontal verticle 


W, =0+60x5 
W,=300Nm 
W = Area under F —x graph 


1 z 
W=— : 
2 (Sum of parallel sides) (Perpendicular distance between parallel sides) 


=5(6+3)(3)=13.53 
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15. 


16. 


17. 


18. 


19. 


20. 


Work and Energy 


Work = (F 
- orce) (Displacement). If force and displacement both are doubled then work would 
be four times. 


F = 10N, s = 5m, 6 = 90° 
Work done, Wi= Fscos0 = 10 x 5 x cos90° = 0 


For vertical motion, the angle between force and displacement is 0°. 
Here, F = 10N, s = 10m, 6=0° 

Work done, W2=10x10xcos0 = 100J 

Total work done = W|+W) = 100J. 

F=w =mg= 20 x 9.8N 


s=20m , 6§=60° 
W = Fscos0 = 20 x 9.8 x 20xcos0 60° 
W = 1960J 
If velocity is doubled then v' = 2v 
ae 
2 
P=mv 1 F 
P’=m(2v)=2mv =e amy) 
2 


K.E’=4K.E 
Mass of @ — paricle=6.644 x 107’ kg 


mass of proton = 1.672 x10? kg 


b-6, 
2 
eE=2- ; s+ PB 
2m _ m 
KE. _™ 41 y fe 
KE, mg 4(yo2-407) 4 
K.E,=KE, 
pyccm 


2 P [i= 1 
pet => f= (> —=,/-— 
Be a, Pp. Ym, P2 2 


” Bel pv= _ p=} (noe ,000x 107 sonore" | (10,000x102) 


r (0000 


Larne 
2\ 1000 


KETS- PRACTICE BOOK 27 


eel 


m\ 


To 
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a | 
2 
21. KE=2. . if p'=2p 
m | 
2 
KE=2P) 4? ax Bo KE=4KE | | 
- 2m 2m ! 
22, P=KE 
has af | 
2v=v’ >v=2ms | 
23, KE_vy, | 
KE, V> ‘ fe | 
vy ? ; ! 
KE, =KE,—2 =K.E. “30270 . ? 
v; 100 
24.0 v=" mm =2m 
x y) x y 
7 va | CVNGepy hy 4) 
KE gm) y) “20a ate” 2 
25. As both balls falling from same height so speediis same v =, /2g(h, —h,) 
1 4 
KE, 9". 21 
KE, 1 m,v 4 2 
Z) 
26. = mv,=m,v, “Vv, = ee =9 ms t= KE = *12(9) = 486) 
27. KE= sm =K Eo 4 does not depend upon mass for a single body (As mags is constant) 
28. When force’ and displacement are in the same direction, the kinetic energy of the body 
increases, The increase in kinetic energy is equal to the work done on the body. 
29. Being lighter than a truck, the car has less kinetic energy. On applying brakes. with the same 
force, the car will cover less distance before coming to rest. 
P.E mgh 
30. \—-=—= 
7 pgh 
31, P.E= mgh 
pp = meh E h' = *) pp an 
2 2 a 
So at h/2, body has half P.E and half K.E. 
32. Spring has elastic potential energy, 
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33. 


34. 


35. 
36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


. 44, 


Work and Energy 
W=mg(0h)+mg(1h)+mg(2h)+mg(3h) 
W=0+mgh+2mgh+3mgh > W=6megh 


At maximum height: 
T.E=K.E+P.E 


=0+mgh =mgh 

W = Pxt=60x120=7200J =7.2kJ 
WwW ; 

Pee rt ha eb OOK 2 = 120), 


W 
i 10 
P=FyV 
P = Fvcos@ 
Ey ies 4{ 2500 1 
0 = cos" ( 2) = cos-( -1| * }_ 6 
FV S00x10) oa 
p= —mgh 
t t 
2 ‘ 
= 200%9.8%40 7 845 = t=8s 
10x10 
P=FV 
P=Fvcos0 => 6=0° 
P=Fy=> vai= == 40 ms” 


600 
F=Fucgy + Fass ’ 
F=1000+1000«10 =14000 N=)P=Fv 
P=11000x0.50=5500 W=5.5kW 


t=2x60=120s 
pa E=Pt=6x120=720) 
t i 
P _mgh 
t 
As,.M = Mz2=m 
h =same 
Fy tgy20'. 4 
wey 15 3 
_mgh 
arr 


p—100*10%10 _, p-3333.3 W => P=3.3kW 
5x0.6 


OS ae ke SS 
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45.  paigh 
t 
P=mgv=40x10x3=1200 W =1.210°W = 1.2KW 
46. P=Fv 
| P 3000 i 
= 22 ee = 0.306ms 
——. mg 1000x10 
5000 19. 
47, p= msh_1000__- >? _ 24. sw 
t 2 2) 


48. P=Fv=500x5=2500=2.5kW 


49. According to Work-energy principle 
W.D on a body=change in K.E 
W.D ona body=change in P:E (W.D on spring) 
W.D ona body=change in T.E (W.D on mass-spring system) 
50. According to work-energy principle ae 
W.D=AK.E=130-65 = 65]. 


51. Work energy principle(statement) 
52. Work energy principle is valid for all kinds of mechanical energies 


53. | Amount of work = change in K.E 
54. d=(6-2)i+(5-3)j 
d=4i+2} 


-8(i3)+2(jgOe Lf ii=i3-1 


55. P= ae wy 


56. According to Work-energy principle 
_/W.D on a body=change in K.E 
W.D on a body=change in P.E (W.D ons 
; W.D on a body=change in T.E (W.D on 
57? According to work-energy principle 
W.D = AK.E = 130-65 = 65], 


38. P=— 


W =Pxt=60x2=120J, 
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59. Frictional force is a non-conservati 
Beas 8 tive f 
60. If velocity is doubled then y’ = 2y e force 
KE=+ mv" 
P=mv 
P’ = m(2v) = 2mv K.E' = =m(2vy 
P’=2 ime 
° = al mv | 
2 
K.E’ = 4K.E 


61. W=P xt  P=40watt t=6060=3600see W=Pxt=40 x 3600— 144000 J 
62. Gravitational potential = U/m 


63. v=,/2gh, K.E=< my 


PE mgh _ 
Vev7 

65. | Work-done in closed path is zero. 

66. W = Fdcos8@ = Fdcos270° =0 


64. pgh 


67. mgh= mv + fh 
68. W = Fdcos0 
§=0° 
w = Fdcos(0) 
w = Fd 
69. -1000 J is a greater work in given options. 
70. . W=(10) (1)—(10) (1) +10) (1) = LOS 
71. W.D=mgh=60 x 10% 10 x 6000J = 6x10°J = 6KJ 


72. Force and displacement are opposite in direction. 
73. P=Fv=mgv=40*10*3=1200=1.2kW 
4, AAJ eX 
P, "le W, xt, ¢ m,gh, xt, 
fy 
Here h2 = hi =h 
PR mxbyp4x4 _ 16 


B. mgxt, 5x5 25 
75. W=Pxt =60x120 = 7200) = 7.2KJ 
76. vy, =0 


Vv, =./2g¢(h, —-h,) 
v, =./2x9.8(2) = v, =6.26ms" 
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t 
78. P=W/t=Fv=mgv(As m=80kg, g= 9.8ms” 
P=mgv=80x9.8x0.5 = 392W =0.39kW 


res r 
,v=50m/sec = 0.5m/ sec) 


79 egicte %KE=2%P)-L-> 2(20%)-( 20} 40% —4% = 36% 
; 2m 100 100 | 


80. w=F.d=mghcos@ 
81. P=FV 
PxFS>P oF 
if F’'=2F 
P=2P 
$2. Work done in a closed path is zero. 
83. W=mgh=50x10x(1.75+0.5) = 1125] 


$4. eye a nen ed 
2 2 


i 2 
Ke=5m{2) _KE 
2 4 


85. Frictional force is path dependent so¥it is non-conservative force. 
86. The area under force — displacementgraph gives us work. 
87.  Kilowatt-hour is unit of electric energy. Pryce 
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Q.1- The racing cars of masses m1 and m2 are moving in circles of radii ri and r2 respectively. 
Their speeds are such that each makes a complete circle in the same length of time. The 
ratio of the angular speed of the first car to that of the second car is 


A. m1: m2 Bl 
C. riira ; . D. mi ri :m2r2 | N 
Q.2 The ratio of angular speeds of minute hand and hour hand ofa watch is 
A.6:1 “B. 12:21 
C.-1 3 12 D. 1:6 
Q.3. The angular velocity of a particle rotating in a circularorbit 100 times per minute is 
A. 1.66 rad/s. B. 10.47 rad/s 
C. 10.47 deg/s D. 60 deg/s 


Q.4 Angular speed of a particle increases from 2rads" to 4 rads! across any tw 
diametrically opposite positions. Its angular acceleration will be? 


A. 6 rads” B.D siads® 
: 6 roy : i 7 aa ay 
C. — rads - 4 D. z rads 

u : 


Q.5 Radian is a unit of angular displacement which can also be measured in degrees. How 
many radians are equal to onedegree? 


A. yee | ps VB. 2m 
™ 180 - 
TT ; : ; rh Tt 
180 . 573 
Q.6 Ifarotating body is moving counter clockwise, direction of angular velocity will be 
A. Along linearwvelocity _.. B. Towards the center 
C, Along the axis of rotation D. Away from center 
Q.7. The ratio of angular frequency and linear frequency is 
A. 2m B; #% 
2” p.@ 
On . y) 
Q.8 A flywheel gains a speed of 540 rpm in 6 second. Its angular acceleration is 
‘Anaon.rad s* -«B. 6 mrad s- 
_ C9Onrads- D. 12 mrad s? 
Q.9 The angular speed of a fly wheel making 120 revolutions/minute is 
A. 2n rad/s B. 4n rad/s 
; C.4n?rad/s _D. x rad/s 
Q.10», For positive angular displacement the rotation would be 
A. Clockwise B, Anti-clockwise 


C. Parallel D. Perpendicular 


Fi ES ee ee ee lg 
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Q.11 Ten seconds after an electric fan is turned on, the fan rotates at 300rev/min. Its average 


angular acceleration is 


A. 30 rad/s? B. 30 rev/s” 
C. 3.14 rad/s? D. 500 rev/s” 
Q.12 The angular speed in radian/hour for daily rotation of the earth is 
A. 27 B. 4n 
7 Tt 
wg D9 ) 
d of 360rev/min. Angle turned © 


Q.13 The shaft of a motor rotates at a constant angular spee 
through in 1 sec in radian is 


A. B. 6% 
: C.. 3% D. 127 
Q.14 The angular velocity of the minute hand of a clock is 
a, rads" B. rads” 
0 24 
cC oe ae D. rads’ 
3600 3600 


Q.15 Ifa wheel of radius r turns through an angle of 30°, then the distance through which any 


point on its rim moves is 


A. bls Ber 
yn 
c. =; Der 
30 | 180 


Q.16 A body moving along the circumference of a circle, completes two revolutions. If the 
radius of the circular path is’, total angular displacement covered is 


A.tr. B. 2nr 
C. zero é D..4n 

Q.17 When a body moves in a circle, the angle between its velocity vy and angular velocity o 
is always <3 : 
A. 0° B. 180° 
C. 360° D. 90° 


Q.18 An object is moving along a circular path of radius 4m. What will be its angular 
displacement ifit moves 14m on this circular path? 


A. 5.5 radians B. 5.0 radians 
0.19 ay ; : D. 4.5 radians 
: ich of the following gives th i i F ‘ 
vel? £8 e relationship between linear velocity and angular 
A. V =1@ D wae ‘ 
Cv= rd D.v= 50 


Q.20 A body moves in a circle with increasing angular veloci ‘ 
velocity is 27rad/s. What is the radius of circle snare ea ie the ee 
ear velocity is 


81cm/s? 
A. 6cm . B. 9cem 
(Cz 3cm D. Tom 
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Q.23 


Q.24 


Q.25 


Q.26 


Q.27 


Q.28 


C. m rad B. 6.28 m 
Linear velocity or tan D. 0.157 m 


; £ential : : é 
m with angular veloc Velocity of any particle moving in a circular path of'radius 2 


ity 8 rads" will be: 


A. 16 ms"! 

C.4 ms"! B. 10 ms"! 

The linear and angular 7 D. 6 ms” 

radius r, are ite by Velocities of a particle moving about the centre of a circle of 
A. v=@xr aa 

C. VX@=Er . * ie 

If a car moves wi desta 

speed is with a uniform speed of 2 ms" in a circle of radius 0.4 m. Its angular 
has aN B. 1.6 rad s7} 

C.5 rads"! D28ma 


A disc of radius R=20 cm is rotating about its axis with an angular velocity w = 20rads"' 
on a horizontal smooth surface. The linear speed of point/C on the disc is 
Z Per 


A. lms"! , ZB. hens! , 


C. 2ms" : D. 4ams"' 


The length of the second hand of a watch is 1 cm. The velocity vector of the tip of the 
second hand in cm per second is 


A. 2n 20 
| 60 
ae, | | p. 22 
12x60 - 24x 60 


If the position vector of a particle is r= (3i +4j) meter and its angular velocity is 
@ = (j +2k) rad/sec then its linear velocity is (in m/s). 

A. =(87=67+3%) 8B. (37-67 +8¢) 

C. +(37 - 67 +6k) D. (67-87 +3%) 

For a particle in uniform circular motion the relation a = r a of accelerations hold. The 


acceleration ‘a’ . 
A. Is centripetal acceleration — B. Is tangential acceleration 


C. Is radial acceleration D. Both A and B 


a 
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Q.29 A point on the rim of a wheel 4 m in diameter has a velocity of 1600 cm s~!. The angular 


velocity of the wheel is 
A. 2 rad s"! B. 4 rad s7! 
C. 6 rad s"! D. 8 rad s™! 
Q.30 The acceleration of a motor car is 8 m/s?. If the diameter of its; wheel be 2m. It’s angular 


‘acceleration will be 


A. 8 rad/s? | B. 10 m/s 
C. 16 rad/s* D. 10 rad/s? 
Q.31 When a wheel Im in diameter makes 30 rev/min, the linear speed of point on it’s rim in 
m sis 
A.2n B. = 
; 2 
C..3% D. 4x 


Q.32 A body is moving in a circular path with constant speed. The magnitude of tangential 
and centripetal acceleration are: 


Tangetial Centripetal 

A. 0 

B. : ,2 vir 

. (0 

D. = vir : 
Q.33 Work done due to centripetal force for circular motion will be: 

A. Reduced éo Be Half 

C. Maximum - »D. Zero 


Q.34 A 500 kg car takes a round turm of. radius 50 m. with a velocity of 36 km/hr. The 
centripetal force is 
A. 250 N y » 2 1000 N 
C. 750 N | “D. 1200 N— 
Q.35 A cycle wheel of radius 0.4 m»completes one revolution in one second then the 
acceleration of a pointon the cycle wheel will be 


A. 0.8 m/s? } B. 1.67’ m/s’ 
C. 0.4 m/s? D. 0.47? m/s? 


Q.36 A stone of mass m tied to a string of length / is rotated in a circle with the other end of 
the string as the centre. The speed of the stone is v. If the string breaks, the stone will 


move 
A. Toward the centre of circle ~ B. Away from centre of circle 
C. Along the,tangent D, All of these | 
Q.37 The mud flies off the tyre of a fast moving car in the direction 
A. Parallel to the moving tyre B, Anti-parallel to the moving tyre 
C. Tangent to the moving tyre D. None of these " 


Q:38 The force required to bend the normally straight path of a 
called —s—— w—Cséftrce, 
AC Stile B. Centrifugal 
C. Bending | D. Centripetal 
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Q.39 


Q.40 


. Q.41 


Q.42 


Q.43 


Q.44 


Q.45 


Q.46 


Q.47 


Rotational and Circular Motion 


Which of the following is th 
i € correct vector form of centripetal force? 
pea ; petal force? 
B. mo’ r - 
om mo a 
: ; D. —mw?r 


A body rotates with uniform speed in a circle of radius r and takes time T tocomplete 


one revolution. What are the magnitudes of the angular velocity w , the linear velocity v 
and the acceleration q ? 


Angular velocity, @ 


Linear velocity, y Acceleration, 
act! 4ar 2ar 

T 7 ‘Tif 
B. 2a ar . 4n°r 

T T nN 
C2 dar yy 

T ig By 
pet BLS mai ys 

T y a : ‘ ™N yr’ 


A particle revolves round a circular path with a constant speed. The acceleration of the 
particle is OS 

A. Along the circumference of the circle _ B. Along the radius 

C. Along the tangent : | D. Zero _ 

A car is moving with high velocity when it has a turn. A force acts on it outwardly 
because of i 

A. Centripetal force . ~» B. Gravitational force 

C. Centrifugal force _) D. All the above 

A cyclist turns around a curve at 15 miles/hour. If he turns at double the speed, the 
tendency to overturn is bis es 

A. Quadrupled 2 ~.  B, Halved 

C. Unchanged 4 ve D. Doubled 

A body of mass 5 kg.is moving in a circle of radius 1m with an angular velocity of 2 
radian/sec. Theicentripetal force is 


A.10N B. 20 N 

C.30N D. 40 N 

The direction of centripetal force is 

A. Towards thejcenter B. Along the tangential velocity 

C/Away.from center D. Along the axis of rotation 

A car of mass’1000kg traveling at 40 ms"! rounds a curve of radius 100m. what is the Fc 
A. 100 N . B. 1.6 x 10°N 

C. 116 x 10*N | D. 8 x 10°N 


If the radius of the circular path of a moving body is half without changing speed of 
rotation then the Fc becomes 


A Half B. One third 


C. Doubled D. One forth | 
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m. It is whirled ina 


Q.48 A stone of mass 250 g is tied to the end of a string of length 1.0 mE AS eee 
horizontal circle with a frequency of 30 rev./min, What Is the tension in the string: 


2 
A. =_N B. x’N 
4 
nm 
C.>N D. 2n’N 
uniform circular motion on a path of radius r. If pis } 


Q.49 A particle of mass m is executing aS 
tum. The radial force acting on the particle is 


the magnitude of its linear momen 
A. mp’/r B. rm/p 
D. pmr 


C. p*/rm 
Q.50 A stone ties to the end of a string 1m long is whirled in ah 
constant speed. If the stone makes 22 revolution in 44 seconds, 


and direction of acceleration of the stone 
A. 72/4 ms~ and direction along the radius towards the centre 
and direction along the radius towards the centre 

C. x2ms~ and direction along the radius away from the centre 
D. z2ms~ and direction along the tangent to the circle 


PAST PAPER MCQs 
The force required to bend the normally straight path of a particle into a circular path is 
(MCAT 2008) 


orizontal circle with a 
what is the magnitude 


B. 22ms~ 


Q351 


called é force. : 
A. Traveling B. Centrifugal 
C. Bending D. Centripetal 

Q.52 Linear velocity or tangential velocity of any particle moving in a circular path of radius 2 


(MCAT 2009) 


m with angular velocity 8 rads” willbe: ) 
B. 10 ms* 


A. 16 ms" 
C. 4ms Aas > See ins! 


1 m covers an angular displacement of 180. Its linear displacement is 


Q.53 A wheel of radius 
(MCAT 2010) 
A.3.14m ~~ + B.6.28m_ 
C. a rad >» Zaeeoeiaere iugee 
Q.54 When a body movesin a circle the angle between its linear velocity and angular velocity 
is always: | ‘ | (ETEA 2010) 
A. 0° é B. 180° 
C. 360° D. 90° 
Q.55 Radian is anit of angular displacement which can also be measured in degrees. How 
many radians are equal to one degree? (MCAT 2011) 
180 Tt . 
A. —— Bo 
T - 180 
Ee Dat 
180 57.3 
56. The centripetal acceleration of a car t i ’ 
> circular ae r travelling at constant speed around a frictionless 
(ETEA 2013) 


A. Is zero 
B: Has constant magnitude but varying direction 


C. Has constant direction but varying magnitude 
D. Has varying magnitude and direction 
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Q.57 


Q.58 


Q.59 


Q.60 


Q.61 


Q.62 


Q.63 
| Q.64 


Q.65 


Q.66 


Rotational and Circular Motion 


st an re a i 


A. 16 rad/s (ETEA 2016) 
C. 32 rad/s B. 22 rad/s 
A child ridi _D. 250 rad/s 
diameter Mac ch ; large merry-go-round, travels a distance of 3000m in a circle of 
i - the total angle through which she revolves is: (ETEA 2016) 
C. 150 rad . 5 La 
: ; ; ra 
The angular velocity for daily rotation of the earth is: (ETEA 2016) 


a 
A. “radian hr! 
3 raat A B. radian hr”! 


TT . =] = 
Cc. 7p radian hr D. 127 radian hr! 


A body moves in a circle with increasing angular velocity#At time t= 6sec, the angular 
velocity is 27rad/s. What is the radius of circle made by the body where linear velocity is 


8icm/s? (MDCAT 2017) 

A. 6cm B. 9cm 

C3tm . D. Jem 

Angular speed of minutes hand of mechanical watch is: (MDCAT 2°17) 

A. /30 radmin” : B. m/2 radmin” 

C. x radmin D. None of these 

A body is moving in a circular path with constant speed. The magnitude of tangential 

and centripetal acceleration are: (MDCAT 2017) 
Tangetial - Centripetal — ; 

A. rv" 0. 

B. 0 vit. 

Cc. 0 0 

D. vir “Wit 

A centripetal force# acts on a body moving with angular speed @. If the angular speed 

is tripled, then the magnitude of centripetal force becomes: (ETEA 2017) © 

A.8F B.9F 

C.3F D. 4F 


A fly wheels rotates ata constant speed of 3000 rpm (rev/min). The angle described by 


the shaft in radiandin one second is: (ETEA 2017) 
A. 2m ; B. 307 
C.A00n D. 3007 


m rest with angular acceleration of 2 rads” till its angular 


| starts rotating fro 
ep angular displacement of the wheel will be equal to 


speed becomes 6 rad/s. The 


(MDCAT 2018) 
B, 12 rad 
= —¥ D. 7 rad 
Ini llowing gives the relationship between linear velocity and angular 
A ae a —_ . (MDCAT 2018) 
i bead , B, v=s@ 
aa os | D. v=s0 
Ve 
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s 4m. What will be its angular 
(M 


Q.67 An object is moving along a circular path of radiu DCAT 2019) 


displacement if it moves 14m on this circular path?» 
B. 5.0 radians 


A. 5.5 radians 
. D. 4.5 radians 
ecomes double, then centripetal 


C. 3.5 radians : 
Q.68 If during circular-motion, tangential velocity of a body : 
force becomes: (NMDCAT2020) 
A. Double B. One half 
~~ D. One fourth : 
n zero distance? 


C. Four times 


Q.69 Under what condition an object will have zero displacement but no 
. (NMDCAT 2020) 


B. circular motion 


A. linear motion 
D. oscillation 


C. random motion 
Q.70 1 radian is equal to 
A. 57.1° 
CR He 
Q.71 A 10N force moves a body 
completing one revolution? 
A. 5J 
C. 31.42 J 


_ (NMDCAT 2020) 


B. 57.2° 
BP D. 57.4° , 
around a circular path of radius 50)cm. What is work done in 
— (NUMS 2020) 
B04. 
“D. 500.) Sa 


ANSWERKEY) — 
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EXPLANATORY NOTES 


Both cars co . : 
: o mplete one rotation after same time interval so have same angular velocity. 

Hence —L=]:]' 

QD, 
lrot 
OO. inhand hour 

2. <i ime) OA 

Dhour.hand _trot | = 

12hours 

100rot —_ 100(27)rad 

3. Qo = = -l 
1 min ute 60s pel raas 
4. For semicircle angle covered must be z rad 
2 92 
2a0 = Oo,” -0,; >a= ——— ee ee 
3 2. 2(7)  2n 

5. 2nrad = 360° 

= eee ay —" rad 

360 180 
6. Angular velocity is a axial vector so it is always along the axis of rotation 


(Oey) 


a, @ _ nf _ 
r-k--£ 
8. op = BO — S40x 27 _ S40 Y Ee ad) 5” 
At 60x 6 360, 
9. @=120rev/ min =120x2> rad/ sée = 4x rad/sec 
10. According to chante in anti-clock wise rotation angular displacement is taken as positive. 


11. @,=0 rads?) 
o, = 300rey/min =107 rads” 


O, — O; NOM Ty = 3.14 rads” 


i 
0 2m Tk 

12, =S= _)—_ ae — —— :—Cr, 
r a4 612 


13. ap Sey: radian 
60 


2m 21 20 d -1 
14, =—_ = >0= rads 
e T 60x60 3600 
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15. 8=30°= =rad 


S=r@=>S=rx— . 
6 


16. 

one revolution = 27 radiation 

two revolution = 4x radiation 

S=r0 

jp 

T r 

@=4z 
17. v and @ always perpendicular to each other 
18. S=0=> g-S=2=3. Srad 
19. v=ro | 
20. pee aes 

@ 27 

ZA. S=r0 6 =180° 

=|1xt 6 =180°x = Trad 


= 7mm =3.14m 


22. V =ro=2x8=16m/s 


23. Relation between linear and angular velogity in vector form is ¥=@xf 


24. gas es 2S eatie 
r 0.4 
25. v=ro *. a= 
ys 


=10x107x20=>v42ms~ 


26. vy =ro 


@ = —‘tads 
Vv soa — ms” 
é 60. 60 
ij k 
27, ¥=@KF=|0 1 2|=-8i+6j-3k =-(8i-6)+3k) 
3 4 0 
28. a, =1a 


Here a; is tangential acceleration 


ns 
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29. @=—=—=8rad Fl 
5 S 


r 
30. a=ro wred elie 
~~ 
a_8 rad 
===> CS —— = 
Tf seg 7 Btad/ sec? 
- _1_ 30x2n 
31. ov WN ay me 
32. For constant speed Av =0, ee ee _v 
t =. ——— 
At ? 
33. W = Fdcos@ . 


68 =90° => W = Fdcos90° =0 


: 2 . 
34. y= 36" =10™ pra 200*100 _ spoon. 
S r 


35 2 ay (22) | F 2 ae 
hs aA = 0.4x a =0.4x 47° =1.6% ms 


36. | Whencentripetal force vanishes objects moves along straight path i.e along tangent to circle. 
37. The mud’s flies off the tyre of a fast moving car in the direction tangent to the moving car. 
38. Definition of centripetal force. ei | 


39, F=-mra*? =-mro’ (2) = -maF 
. i 
2a ; In, 2ar » 2. 4Aa’r 
=— =ro@=r(—)=—._ And, a=ra@ =r(—_) = 
40. Aswe know, @ 7 ' v=ro=r( a 7 j) 7 
41. | When body revolve with uniform speed then a, and qremain zero. Only centripetal 


acceleration present in the body which is directed along the center of the circle. 
42. Acar is moving/with high velocity when it has aturn. A force acts on it outwardly because of 


Centrifugal force 


4 2 é 
ae OY INA 


c ? 


If v increases to double then tendency to overturn will become four times 


44. Eaamro” =5()(2)° = 20N 


c 


45. ( Centripetal force is towards the 
mv 1000(40)’ -1.6x10°N 


centre of circle. 


47. F=mro’ here @ is constant 
So, F.«xr 
250, 4% 30x30 R= N 


= 2 _ ——_-X 1x 
48. F, = mro 60x 60° 
| 43 
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2 2 
49. —_ Radial force = atl = m( 2) tee [As p= mv] 
r mr 


m\m 


2 2 , s @ . 
50. a=—=@'r =4a' nr = 40" (=) xl=2’m/s? and its direction 1s always along the radius 
r 
and towards the centre. 


51. _ Definition of centripetal force. 
52. vV=ro 


=2x8=16m/s 
53. 

S=r0 @ =180° 

=1x% @=180°x or trad 

=nmm =3.14m 
54. v=oxr>vla 
55. 

2nrad = 360° 

iy = ed = = rad 
60 180 

— y? 

56. =—F 
- 

57. 2a0=07-0; 
58 g = 5 = 3000 _ S00 _ Ae 1sorad 


z 
59. =f. w(earth)= “—rad/hr | 


24 
60 v=ro 
ee 
@ 27 
Pee 
° t 60 30min 


62. For constant speed Av =0 
a, =ra=>a=0 
2 
a,-0>a, =— 
r 
63. F2mro’, F' = mra’ =F’ = mr (3a) = F'=9mr@ = F'=9F 


64. 6 = wt = 3000rpm = 3000rev/ mint = 3000 x 2a a _ 
60 50x27 = 100z 
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70.  360°=2n rad. 
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65. 20a = O; -@; * ®, =0 


66. V=rTo 


67. S=r0 
Ge 35d 
r 4 
my" 


69. During circular motion for complete rotation displacement = zer: 


lrad= ae => lrad =57.3° 
22 


71. Centripetal force does zero work. 
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e wave is traveling to 


the right. The frequency of the wave is 12.5 Hz. 


distance 


At the instant shown the displacement is zero at point ‘P’. What is shortest time to 


elapse before the displacement is zero at point ‘Q’? 


A. 0.01 s B. 0.03 s 

C. 0.08 s | D.0.10s 

In a transverse wave the distance between a crest and a‘trough is equal to 
A. 2 B. a 

Cc: i D. 2X | 


If a wave travelling at a speed of 130 m/s and has.a wavelength of 5m. Then find out the 


frequency of the wave? 

A. 650 Hz By3.8 x 10? Hz 

C. 20 Hz »~D. 26 Az 

A sinusoidal wave is traveling toward the right as shown. Which letter correctly labels 


the amplitude of the wave? 


A.A 


C.D 
The sound of dightning flash is heard 3 second after the flash is seen. The distance of the 


lightning is1020,metre. The speed of sound is: 
A. 340 m/s: - B, 1400 m/s 
C. 332 m/s D. none of these 
When waterwaves pass from deep water into shallow water ho 
wd : 
length and speed change o the frequency, wave 


Frequency Wavelength Speed 
A. Increases Decreases No cha 
B. No change Increases In — 
C. No change Decreases Hie a 


D. None of these 
Which of the following waves can be transmitt ; 
ed th . Sod 
A. Transverse waves 3. ie solids, liquids and gases? 
C. Electromagnetic waves D Cong, a 
, nal waves 
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essSsa90=93DnaBS@a9@S$SM9M393a9mSS 


Q.8 


Q.9 

Q.10 
Q.11 
Q.12 
Q.13 


Q.14 


Q.15 
Q.16 


Q.17 


Q.18 


Q.19 


If two sound waves having a phase difference of 60°, then they will have a path 
difference of 


r 


seer B. 1 

C. 4/3 D. 3x 

All the points above the mean position in a rope 

A. Crest B. Trough 

C. Compression D. Rarefaction 

The distance between consecutive compression and rarefaction in a spring 
A. A B. 2x 

C. 2/2 D. A/4 

Velocity of sound in vacuum is: 

A. 332 ms! B. Zero 

C. 320 ms"! | D. 224 ms"! 

Increase in velocity of sound in the air for 1°C rise im temperature Is: 

A. 1.61 ms" B. 0.61 ams” 

C. 61.0 ms" D. 2.00ms;! 

The velocity of sound in air would become double than its velocity at 0°C at temperature: 
A. 313°C B. 819°C 

C. 586°C D. 1172°C 


Laplace found that the alternate compress and rarefactions produced in sound 
waves follow: 


A. Isothermal law B. BP boric law. 
C. Adiabatic law »D. All of the above 
What is added when two waves superimpose? 

A. Amplitude -) B. Wavelength 

C. Velocities D. None of these 
Which parameter getiaffected. pie superposition? 

A. Amplitude B. Wavelength 

C. Frequency D. Direction 


The frequency of the first harmonic of a string stretched between two points is 100 Hz. 
The frequency, of the ibe overtone is 

A. 200 Hz B, 400 Hz 

C. 300 Hz D. 600 Hz 

“Stationary wayes” are so called because in them 

A. The particles of the medium are not disturbed 

Bhere occurs no flow of energy along the wave 

C. The partiéles of the medium do not execute SHM 

D, The interference effect can’t be observed 

The frequency of the nth mode of vibration of a string stretched by a tension T and 
having mass m and length is given by 


> 
Ren) 
ll 
NIE 
7) 
Ww 
is 
oa 


i 
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Q.20 If the string vibrates in ‘n’ loops, the wavelength is given by 


2 vei 
A. A, =— B. A, an 
Cc. A, = a | D. None of these 
n aa 
Q.21 If the successive overtones of a vibrating string clamped at its ends are 280 2 na 350 


Hz, the frequency of fundamental is: 
A. 350 Hz B. 140 Hz 
C. 280 Hz D, 70 Hz 


Q.22 If the number of loops of a stationary wave are increasing, then 
A. A increases B. A remains same 


C.A decreases D. A may increase of decrease 
Q.23 A string of length 2m fixed between two supports vibrates in two loops. The distance 
between node and antinode is: 


A. 50cm B. 100 cm 
é C. 200 cm ) D. 10 cm 
Q.24 The distance between two particles in a wave motion in the same phase is 
A. a B. Xn | 
4 2 
e= D. 
4 N 
Q.25 The phase between two consecutive antinodes is: 
az ~ & 
4 ay "3 
C..z 5, fe ue 
Q.26 When the string vibrates in three loops then the length et of the string is expressed as 
a redt VY Ses oe 
4 ee ae ye 
ei Dy f2c# 
2 3 


Q.27 Consider a stretched string ander tension and fixed at both ends. If the tension is 
doubled and the cross-sectional area halved, then the frequency becomes 


A. Twice . B. Half 
C. Four times 4 D, Eight times 
Q.28 When the antinodes are all at their extreme displacements th 
A. K.E BPE 9 Mle energy stored is 
0.29 7 a. D. All of these 
; en.an observer moves towards sou : 
4,’ becomes ~_ with a velocity uo, then the modified frequency 
Awf, =£(v—u,) | a iar 
vtu " 
Cif, = olf Vs 
A ( 2 D, i J Gab 
Q.30 Doppler’s effect is not applicable for; 
A. Microwaves . B. UI 
- Ultrasonic 


C. Electromagnetic waves 
: D. Standing waves 
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Q.31 


Q.32 


Q.33 


Q.34 


-Q.35 


Q.36 


Q.37 
Q.38 


Q.39 


Q.40 


Waves 


Doppler shift in fre 
quenc 
A. The actual frequenc y does not depend upon 
B.Th y of the wave 
. The velocity of the source 
C. The distance of the s 
: 1€ source from the li 
D. The velocity of the observer o 
The source is movin . : : 
eee Hele es oli a stationary observer then the pitch of the sound will . 
B. Decrease Pee gene aaee 2 | 
C. Remains constant 
D. Increase — . ; . ake 
Th : See | aa 
ei yok: frequency of the whistle of an engine changes in the ratio 6:5 as engine passes a 
ry observer. If the speed of sound is 352 m/s. Then the speed of engine will be ' 
A. 22 m/s -_ B.27 ms 
C. 32 m/s D.36 m/s Lae — 
A source of sound moves towards a stationary observer with a speed one third that of 
sound. If the frequency of the sound from the source is 100 Hz, the apparent frequency 
of the sound heard by the observer is 4 | 
A. 67 Hz - Bi1OOHZz 
C. 150 Hz “D. 75 Hz 
If a Radar system designed in accordance with the Doppler’s effect, if an airplane is 
moving away from a Radar, the wavelength of the reflected wave from the air plane 
would be: 
A. Smaller than the transmitting wave 
B. Same as that of the transmitting wave 


_C. Larger than the transmitting wave 


D. Either smaller or larger than the transmitting wave 
Stars moving towards earth shows 

A. Blue shift g 

B. Red shift 

C. No shift & . | 

D. May be ‘A’ may be ‘B’ depending upon speed of stars 
Bats navigate and find food by 
A. Ultrasonic Ks 


C. Amplitude 
Which one of the following explains that all the galaxies are receding from us? 
; B. Black holes . 


A. White shift 

C..Neutrons stars D. Red shift 
A whistle giving out 450 
frequency heard by the ob 


B. Echo location 
D. Refraction 


Hz approaches a stationary observer at a speed of 33m/s. The. 
server in Hz is (speed of sound = 330m/s). © 


A. 409 Bosh? 
C. 429 ae 
The source of sound generating of a frequency of 3 kHz reaches an observer with a 
speed of 0.5 times the velocity of sound in air. The frequency heard by the observer is? 
A. 1 kHz | B. 4 kHz 

; D. 6 kHz 


C. 3 kHz 
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et and it is approaching a 
Q.41 A whistle producing sound waves of frequencies panies) én air is 300 ms“. If the 


Q.42 


Q.43 


Q.44 


Q.45 


Q.46 


Q.47 


Q.48 


Q.49 


stationary person with speed v ms7!, The velocity © 


person can hear frequencies upto a maximu 
upto which he can hear the whistle is 


m of 10,000 Hz, the maximum valueof v 


A.30ms"! B. 10ms" 
C.15ms"! D.20ms"! ; 
Total distance traveled by vibrating body in one vibration is equal to: 
A.A B. 4A 
D. Zero 


C.2A 

A particle oscillating in simple harmonic motion is: 
A. Never in equilibrium because there is always a force 
B. In equilibrium at the center of its path because the acceleration is‘zero there 


C. Never in equilibrium because it is in motion 
D. In equilibrium at the ends of its path because its velocity is zero there. 


Which one is the correct graph between acceleration ‘a’ and displacement ‘x’ for SHM? 
e a 


A restoring force F acts on a particle moving with. simplé harmonic motion. Which graph 
shows the variation with displacement r of force F? 
: * 


A. ha a oh sD, 
The distance covered¢by a body in one complete vibration is 20 cm. What is the 
amplitude of body? | 
A. 10cm ; ; ' "Bs Sem 
C.5cm D:.7.5 em 


A body moves with simple harmonic motion and makes n-complete oscillations in one 
second. What is its angular frequency? 


A. nrad s B. ae co 
| n 
C. 2anrad s' . Dz Se sT 
n 
The SI unit of force constant is identical with that of 
A. Force B. Surface tension 
C. Pressure D, Loudness 


A.mass of 0.5 kg is suspended from a spri ae | 
spring constant will be pring. The spring is stretched by 0.0980m. Its 


A.1Nm'! 5 
C. 50 Nm"! Peon 
; D. 0.5 Nm=! 
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Q.50 pete eaten, is a necessary and sufficient condition for S.H.M.? 

y between acceleration and displacement from equilibrium position 
B. Constant acceleration 


C. Proportionality between restoring force and displacement from equilibrium position 
D. Constant period 


_ PAST PAPER MCQs 


Q.51 A standing wave pattern is formed when the length of string is an integral multiple 
of ___ wavelength. . . (MCAT 2008) 
C. Full D. Double 

Q.52 Transverse waves cannot be setup in (MCAT 2008) 
A. Metals B. Fluids 
C. Solids D. Soil 

Q.53 Speed of the waves is equal to: yy NS (MCAT 2009) 
A. fh | B. WT 
C. Both A and B D. »xT 

Q.54 What is it that we use to calculate the speedsf distant stars and galaxies? 

(MCAT 2009) 

A. Doppler Effect B. Beats . 
C. Interference - D» All of the above 

Q.55 Speed of light, radio waves and microwaves in vacuum is: (MCAT 2009) 
A.3 x 10° ms"! ~~ B. 3 x 10° ms"! 
C.3 x 10? ms" : ~~ Dr3 x 108 mst 

Q.56 An organ pipe closed at/ one end has a length of 25 cm. Wavelength of the 
fundamental note is ~ if . (MCAT 2010) 
A. 25 cm aa . B. 100 cm 
C. 50cm D. 75 cm 

Q.57 Two waves of same amplitude are traveling in the same direction and are out of 
phase, their resultant waye is: | (MCAT 2010) 
A.Zero . B. Equal to sum of their amplitudes 


C. Equal to difference, of their amplitudes D. Equal to half of their amplitude 
Q.58 The spectrum of a star’s light is measured and the wavelength of one of the lines as 
the sodium’s liné is found to be 589 nm. The same line has the wavelength of 497 nm 


when observed in the laboratory. This means the star is (MCAT 2011) 
A. Movinglaway from the earth — B. Stationary 
C.\Moving towards the north D. Revolving around the planet 
Q.59 When the source of sound moves towards the stationary observer, the value of 
apparent frequency ‘fo’ is: (MCAT 2012) 
: v+u . *e fel 
A's, ( : \r I [_|s 
v-u 
C. f= lf , D. f.=( \r 
° \v-u : ¥ 


a Raa Tm 
KETS- PRACTICE BOOK 51 


SS’ OEE 5 SEE. EP ES 5 


Topic- 4 Waves 
n 4t the particle 


2 e ceo 8 ' = 10 si 
Q.60 The displacement ‘x’ of a particle at time “0 Is given gaa (ETEA 2014) 


oscillates with period. 
A. n/10s B. n/5s 
C. 7/4s D. n/2s ° ll d : 
: : i ticles are stationary Is calle 
Q.61 Ina vibrating cord the point where the parfl 7 (ETEA 2014) 
A. Crest B. Anti-node 
C. Node D. Trough 
then the number 


Q.62 An observer moves with velocity ‘uo’ toward a stationary source, 
waves réceived in one second is ; (MCAT 2015) 


Hm vy B. vs (*} 
ae f (=) f f Vv 
C. ras - D. f’= (=) 

v—-4u, v . 
Q.63 The ratio between the velocity of sound in air at 4 atmand that at 3 atm pressure would 
be: (ETEA 2015) 
Aoi 21 B.4:1 
D.3:d 


C.1:4 
Q.64 The red shift measurement of Doppler effect of galaxies indicate that the universe is 
| =e (MDCAT 2016) 


A. Expanding B. Stationary 
C. Contracting _¢*D» Oscillating 
Q.65 In stationary wave li, 

A. There is not transfer of energy 
C. Phase is the same for al points 


Q.66 Ifa wave travelling at a speedof 130 m/s and has a wa 


* — = _. (ETEA 2016) 
_ B, Energy is constant at all points 


SD. both(A)&(B) 3 3 
velength of 5m. Then find out the 


frequency of the wave? 7 ; (MDCAT 2017) 
A. 650 Hz ' B.3.8 x 10? Hz 
C. 20 Hz D. 26 Hz 


A metallic wire of 2m length hooked between two points has tension of 10N. If mass per 


Q.67 
unit length of wire.is 0.004 kg/s then fundamental frequency emitted by wire on 


vibration is: » (MDCAT 2017) 
A. 12.5 Hz ; ; B. 24 Hz 
C. 48 Hz : D. 6.25 Hz 


A source of sound moves towards a stationary observer with speed one third speed of 


Q.68 
sound. If the frequency of the sound from the source is 100 Hz, the a 
of the sound heard by the observer is: . AOA pie aes 
A. 60 Hz B. 200'Hz ) | 
C. 100 Hz D. 150 Hz 
Q.69 In a stationary wave the distance between consecutive anti . 
velocity is 300 ms” then the frequency of the wave will be: —e — PtP Ble Wave 
Ay 150 Hz B. 300 Hz | (ETEA 2017) 
C. 600 Hz D, 750 Hz 
Q.70 The speed of sound in air at NTP is 300m/s, If ; P 
Speed of the sound will be the air pressure become 4 times then the 
A.150m/s_ - B.300m/s (ETEA 2017) 
C. 600m/s D. None 
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Q.71 


Q.72 


Q.73 


Q.74 


Q.75 


Q.76 


Q.77 


Q.78 


Q.79 


Q.80 
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Standing w : 
: se are produced in 10m long stretched string. If the string vibrates in 5 

segments and wave velocity is 20ms~! ce A 2017 

A.2 Hz ms. Its pag aes is: (ETE ) 

G3 Hz .4Hz 


A shock y ji ae i 
vave Is produced due to an earthquake which makes the building move In atte 


direction of the shock wave. Which progressive wave would this be? (MDCAT)2018) 
A. Longitudinal wave 


B. Material wave 
C. Transverse wave 


; D. Particle wave ; 
Which one of the following varies when an object execute simple harmonic motion? 


(ETEA 2018) 
A. Angular frequency B. Total energy 
C. Force D. Amplitude 
Which one of the following is not a characteristic of stationary wave? ¢ (ETEA 2018) 


A. Half wavelength is half the distance between the adjacent nodes 
B. Amplitude is not the same 
C. Phase is identical between two adjacent nodes 
D. Energy of the stationary waves travels outwards 
The wavelength of the electromagnetic wave having frequency of 3 kHz will be? 
, - (MDCAT 2019) 
A. 80 km B. 100.km 
C. 140 km . : D. 120 km. 
What will be the expression for the observed frequency, if the source is moving towards 
the observer? Wm (MDCAT 2019) 


A. -( as } BLES Bi =|— } 

v-u, Rvs ee eee CME 

eee OS fee, 
v+u, Se Vv —U; 


The speed of sound in airds 332 m/s. The speed of sound at 22°C will be: 
(NMDCAT 2020) 

A. 345.2m/s B. 340 m/s 

C. 350m/s : D. 330 m/s 

Astronomers calculate speed of distant stars and galaxies using which of the following 
phenomena? (NMDCAT 2020) 

A. Beats _ B. Interference 

C, Superposition principle D. Doppler effect 

In a ripple tank, 40 waves pass through a certain point in 1 second. If the wavelength of 
the wave is 5cm. then speed of the wave is: . (NMDCAT 2020) 
A.0.5 ms"! B. 1 ms’! 

C.1.5 ms?! D. 2 ms! 

Imripple tank 40 waves pass through a certain point in one second, If the wavelength of 
the waves is 5cm, then find the speed of wave. (NUMS 2020) 

A. 2.7 ms"! B, 3 ms" 

C..200 ms”! D, 2 ms" 
PRACTICE BOOK 53 


EE EE SL ae 


Waves 


(NUMS 2020) 


Topic- 4 


Q.81 Trough of a wave acts as: 


B. Convex lens 


A. Concave lens 


D. Plane mirror 
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C. Convex mirror 
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13. 


14, 
15, 
16. 

by’ 
18, 


_ EXPLANATORY NOTES 


To L200 
os 


for shortest time = ous =0.01s 
8 


Distance between two consecutive crests = }, 


Distance between consecutive crests and trough = 2 
| u 


Maximum displacement from mean position 
Speed soe 
time 
_ 102 
e aad =340ms"! 
ar re 
Frequency does not depend upon nature of material, 
Longitudinal waves can be transmitted tego all the three types.of media 
Ag = 60° = 2/3 eee 
A a A Se 
Ax =A/2n x Ao =—-x—=— <-> TS 
. 2x 3.6 @e  .. 
Wave characteristics. eee 
Wave characteristics. y 
(Because,speed of sound depends on medium). 
vy =v, +0.6lt | 


So en rise in ye velocity increases to 0. 61 m/s. 
“ts » on 
273 273 


595 


‘[£1092K=1092 - 273 =819C° 


According to Laplace, compression & rarefactions of sound waves follow adiabatic law. 


- When two waves super impose, amplitude is added. 


After super position, amplitude is added. 
Third over tone mean fourth harmonic f, =.4//, 


Energy in a wave moves because of the motion of particle of the medium. The node always 


remains at rest so energy cannot flow past these point, 
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T 
19 La foal 
tr 22\Nm 
20. 4-28 
n 
21 f=h-Sf 
2 4,-2f>4a~ 
n n 
23. 
aA 


ars aa ca 


Distance between nearest node and antinodeis = | a > 1 m—> 
—=—=0.5m= 50cm p re 
4 4 


24. Phase difference between two in phase points is A, 7”. es cig : | 
25. Distance between two consecutive antinodes i is oo x 2. phase different = oar ce 


26. 4, == n= space 


Z1. = LE where m = er o(m) pA 


so, fae fT and £ Wa» Ys 
A <xK <—y & 


2 
28. At extreme point energy stored is®P.E. 
v+u 
9. f,-(**)s 
Vv 
30. Doppler’s effect is appli¢able on light and sound waves.: 


31. Doppler shift in frequency does not depend upon distance of the source from histones 
32.  Assource is moving towards stationary observe. 


oe UP 
@ 7 


— f => f'>f so pitch will increase. 


& 


3% 


5(352 +u) = 6(352- u) 
1760+ 5u =2112—6u 
l1u =352=>u=32ms" 
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40. 


41. 


42. 
43. 
44, 
45. 


46. 


47. 


48. 


49, 


50, 


OO lll 


nl leas = 
V-u, a faa 7 = 5100 =150Hz 


3 


Source is moving a 
8 away from observer so apparent frequency decreases and wavelength 
increases. 


When star is moving towards earth, according to Doppler’s shift wavelength ae as 
blue light has smaller wavelength so blue shift appears. 


Bats use echolocation to navigate and find food in the dark. To echolééate, bats sends out 


sound ANS from their mouth or nose. When sound waves hit an object they produce echoes. 
Bats use this, to avoid flying into objects. 


When galaxies or stars are receding from us its emitted light prey eoo increase. So last 


colour of spectrum is red. 


f' =v/(v—vs) xf 
f' = 330/(330 — 33) x 450 = 500Hz 
f'= v/(v — v,)xf =v/(v—0.5v)x3kHz = 6kHz 


f, -( Mu I 
v—-u, 


300 
300-—v 


10,000 -( }9s00 


- vy=15ms" 


Total distance in one vibration =4A as AFA+A+A=4A in complete vibration 
At center of its path, no nét force acts on it 
ac —x, So graph liesdn 2"4and 4" quadrant. 


Fo-x 


=F 0980 
Characteristic of SHM 
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Topless Waves 
51. A standing wave pattern is formed when length of string is an integral multiple of half 
here n=1,2,3,....--+ 


wavelength e.g, i= noe 
because they required rigidity of material: 


52. Transverse waves cannot be set up in fluids, 


33. vVar=n 
T 


54. | Weuse Doppler’s effect to calculate speed of distant stars and galaxies. 


8 
55. Radio waves and microwaves in vacuum travels with speed of light (3«10°ms” ') 
56. = SE = AEE = 100em 7 
nA . 
é litude theif resultant will be zero. 


57. When two waves are out of phase superpose of same amp 
58. A'=589nm : 
A =497nm 


4'>A -so star is moving away from earth. 


; 7 Vv 
59. When source move towards stationary observer /, -|, ~ | fis 
v—u 


60. 2zf=4 


61. Definition. 


. V+U, Ba 
62. When eseee moves toward stationary source ef ne :) ee ee 


v- 


63. 4am = 12] speed of sound is s independent of Pressure, 
V. 3atm : és 
64. va = large, at red shift, universe is expanding. 
65. Because stationary wave is not a energy carrier. 
6. ven—>t-\- Bee 
, = 


aia > | 
67. f=, |— =< | 12. SH 
20 Vm 4 2(2)V0.04 ~~ 


Vv Vv Vv 3 
«68. r-| \= . 100 = aay 100 = =x 100 = 150 Hz 


Vv=u, es 3 
3 
y =e v 300 
69. eee A=0.5"=> aris 
~ , f 105 7 00H: 
70. Speed of sound is independent of pressure, 
Wi Asn=5, (=10m a Ana 1 ay 
n 
vy 20 
-—=—=5Hz 
tf 474 
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72. Definition of longitudinal waves, 


73, - fenx 
74, Energy of SaHonahy Wave travels outwards is not characteristics of stationary waves 
cc 3x10 . 
5. c=fA. > h=—= = 
L . 000 


nod 
Vv~-uU, ‘ 


71. V,=V, +0.6t°C=33240.6x22=332+13.2=345 ams"! 


78.  Doppler’s effect is applicable for light waves also. eee of 7 
Doppler’ s effect. 


Pe. - V= fA= =(40) (0.05) = 2m/s 
80. v= fA=40x5x10° =2ms' 


“measured by 


81. Trough of a wave like a concave lens in geomet 


a ey ES A aa BO 
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A. Working of bicycle pump 


THER 


PRACTICE EXERCISE 


1% law of thermodynamics can be expressed as: 


The relation for the 

A. AQ =AW B. AQ = AU + AW 
= D. AQ= —=— 

C. AQ = AU Q AW 


Examples of first law of thermodynamics are 
B. Brakes applied by an automobile 


D. All of these 


C. Human metabolism 
1% law of thermodynamics is consequence of conservation of 
A. Work B. Heat 

D. All of these 


C. Energy 
Which statement about the first law of thermodynamics is correct? 
rease of its interhal energy plus the work done on the system 
ystem minus the 


A. The heating of'a system equal to the inc: 
B. The increase in the internal energy of a system equal, the heating of the s 


work done by the system 
C. The increase in the internal energy 0 


done by the system ~ 
D. The work done on a system equals the increase of its thermal energy plus the heating of the system 
The first law of thermodynamics may be expressed as shown. | 
AU = Qs W a, 
AU is the change in internal energy, Q is the heating of the system, W is the work 
h pressure is contained in a balloon. 


@ system equal the heating of the system plus the work 


Where 
done on the system. A fixed mass of ideal gas at hig 


The balloon suddenly bursts,causing the gas to expand and cool. 

In this situation, which row describes the values of AU, Q and W? 
om rw 

negative | positive 

Zero negative 

Zero negative 

negative | positive 


negative 
C. | positive 

D. | positive 
In a thermodynamie system working substance is an ideal gas, its internal energy is in 


the form of 
A/Kinetic efergy only B. Potential energy 
 C. Kinetie and potential energy D. None of these 
In an ideal gas, the molecules possess 
A. Only K.E ' B, Only P.E » 
C. KE and P.E bot D. Only gravitational energy 


Which one is true for internal energy? 

A. It is sum of all forms of molecular energies of a syste 
B. It is proportional to transnational K.E of the alec és 
C. It is a state function of a system * 
D. All are correct 
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Q.9 


Q.10 
Q.11 


Q.12 


Q.13 


Q.14 
Q.15 
Q.16 
Q.17 


Q.18 
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_ and Y are 


~C. AU, <AU, 


- in the diagram. 


Thermodynamics 
If two system X and Y are in ther 
Y is heated at constant pressure 
then heat Q given to the systems 


mal equilibrium. If X is heated at constant volume and 
and again finally maintained at thermal equilibrium, 
X and Y and internal energy U stored in the systems X 


S Qx = Qy and Ux = Uy B. Qx = Qy and Ux < Uy 

.Qx < Qy and Ux < Uy D. Qk < Qy and Ux = Uy 
° , . ‘ : 

The internal energy of a body is maximum when its temperature is 


A.OK 

C. 273 K . gs oC | 

An ideal gas is pressed at a constant temperature. Its internal energy 

ace ae B, First increases and then decreases 
‘ D. Remains the same 


When 20 J of work was done on a gas, 40J of heat energy was released. If the initial 


internal energy of the gas was 70J, what is the final internalienergy? 
A. 503 B90 


C. 60J D. 110J 
A system goes from A to B via two processes I and, II/as shown in figure. If AU, and 


AU, are the changes in internal energies in the processes I and II respectively, then 


A. AU, > AU, 
B. AU, = AU, 


D. Relation between AU, and AU,, cannot be determined 
By rubbing the objects:together, their internal energy: : 


A. Increases © é 7 £ B. Remains constant 
C. Decreases . » D. Becomes zero 
The internal energy of anideal gas depends upon only: 
A. Pressure B. Volume 
_ C. Temperature | D. All of these 
If a system undergoes contraction of volume, then the work done by the system will be 
A. Zero B. Negative 
C. Negligible D. Positive 
The work.done in the isochoric process is 
A. Constant B. Zero 
C. Variable D. Depends on situation 
A gas undergoes the cycle of pressure and volume changes W > X > Y > Z—> W shown 


4 


pressure/ 
10°Pa 2 


What is the net work done by the gas? -_ 


A. -600 J 
volume/10°m 
C. 200 J D. -200 J lume/10 
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Q.19 Calculate the heat absorbed by the system in going through the process as shown In figure. 
kPa) 


8. 31.4«10° J 


A. 31.4 J 
C. 3.14 J D. None 
Q.20 Work done by air when it expands from 50 litres to 150 litres at a constant pressure of 2 
atmospheres is -_ 
A. 2x10‘ joules B. 2x10°x100 joules 
C. 2x100 joules , D. 2x1075*100 joules — 
fferent paths. 1, 2,3. The work done 


Q.21 . A system is taken from state A to B through three di 
is maximum in ; 


B. process 2 See 


A. process 3 
By equal i in all procésses - 


C. process | , 
Q.22 What’s the total work performed on ‘the gas. as y transformed from state a to state c, 
along the aia indicated? : = 5 
POA Papo 
vr (x10? nm’) 
A. 1,500 J / : B. "4,500 J 
C. 3,000 J 7... D: 5,000.5 ; 
Q.23 An ideal gas is taken around ABCA as shown in the above P-V diagram. The work done 
during a cycle i is | 
P 
: Vv 
A. 2PV ) B. 1/2PV , 
CC. D. Zero : 
Q.24 Than P(V2-V1) represent work done by a’ gas in 
p B. An isothermal expansion 
C. An adiabatic expansion D, An 
expansion at constant pressure 


Q.25 Find the change in internal energy of the system 
Heat and at the same time docs 500 joule of work when a system absorbs 2 kilocaloric of 


A. 8200 J B. 5600 J 
C. 7900 J** .. D. 6400 J 
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Q.26 


Q.27 
Q.28 


Q.29 


Q.32 


Q.33 


Q.34 


0.35 


In the following indi 
ng indicator diagram, the net amount of work done will be 


p 
ele v 
A. Positive B. Negative 
C. Zero D, Infinity 
A system is described in terms of thermodynamics variables 
A. Pressure (P) B. Temperature (T) 
C. Volume (V) | D. All of these 
The concept of temperature is related to 
A. Zeroth law of thermodynamics B. Second law of thermodynamics 
C. First law of thermodynamics D. Third law,6f thermodynamics 


Which of the following statement is correct for any ey system? 

A. The internal energy changes in all processes 

B. The change in entropy can never be zero _ 

C. Internal energy and entropy are state functions 

D. The work done in an adiabatic process is always Zero 

Thermodynamic is the study of relationship between 

A. Heat & Surrounding B. Heat& other form of energy 

C. Heat & Liquid < —~ D. Heat & chemical energy 

In the fi igure curves AB and CD represent,the relation between pressure P and volume V of 
an ideal gas. One of the curves represents anjisothermal expansion and the other represents 
an adiabatic expansion. Which curve represents an adiabatic expansion? 


—Vv 

A. Curve AB | | B. Curve CD 

C. Both “A’¥and “B™ D. None of these 

Heat added at constant volume of a gas is used to 

A. To do external work B. To increase its internal ener ergy 

C. Either “A” or°C” D. Both **A” and “C” 

When heat is given to a gas in an isobaric process then 

A. The Worksis done by the gas B. Internal energy of the gas increases 
C. Both *A’ and ‘B’ D. None of these 7 


If the volume of a gas is deceased by 10% during isothermal process than its pressure 
will | , 
A. Decrease by 10% B. Decrease by 11.11% 


C. Increase by 10% D. Increase by 11.11% 


During which process the volume of system remains constant 


A. Isothermal B. Isochoric 
C. Isobaric D. Adiabatic 
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Q.36 In pressure-volume diagram given below, the isochoric, isothermal, and isobaric parts 


respectively, are 


£ V 
B. DC, CB, BA 


D. BA, AD, DC 
le expanding, then the change in 


A. AB, BC, CD 
C. CD, DA, AB 
Q.37 A gas does 10J of external work in adiabatic process whi 
internal energy is: 
A.10J B.-10J 
C. 20] D.0J 
Q.38 A fixed mass of an ideal gas undergoes the changes represented by xX 


shown below 


YoZ-X as 


Pressure reduction at 
- constant volume 
_| constant volume 
C. | Isothermal compression Compression at constant 
pressure 


D. | Adiabatic compression | Isothermal expansion Of Dhess1on: a Constant 
7 pressure 


0.39 During the adiabati¢ expansion of 2 moles of a gas, the internal~energy of the gas is 
found to decrease by 2,joules, the work done during the process on the gas will be equal to 
A.2]J B.1J 
C3 D.-1J 
Q.40 Starting with the same@initial conditions, an ideal gas expands from volume V\ to V2in 
three different‘ways: The work done by the gas is Wi, if the process is purely isothermal. 
W?2 if purely isobaric and Ws if purely adiabatic then 
A. W22W >W3 B: Wi> Wa>Ws3 | 
C. W2>W3 >W) y D, Wi>W3>W2 
PAST PAPER MCQs_ | 
ch change in internal energy of an ideal gas depends? 
(MCAT 2013) 


0.41 What is the factor upon whi 


A. Change in volume | B, Change j 
. Change in t , 
C. Changed in volume and temperature D. Path fide a , 
Q.42 The amount of heat required to raise the temperature of Ike of aa parsed seit 
; e throug 


called; 
A. Heat capacity Bi Sout (ETEA 2014) 


C. Specific heat D;One'calore: 
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43 If one mole of an 
Q dered yaamic aubewne heated at constant pressure, then the first law of 
A. CpAT = CVAT+PAV as: (MDCAT 2018) 
C. CAT = CpAT+PAT B. CpAT= C\AT+VAP : 
Q.44 If Cy =5/2 R, Cr will be eee (MDCAT 2018) 


Q.45 


Q.46 


Q.47 


Q.48 


Q.49 


Q.50 


A. SER B. SLR 
CAR a YR 


The amount of heat required to raise the temperature of 10 moles of water from 70K to 


80K (molar heat capacity of water 75.24J) is: (ETEA 2018) 

A. 0.7524] B. 7524] 

a echis D. 572.4) 

reek ee a all forms of molecular energies (kinetic and/potential)/of a substance is 
(MDCAT 2019) 

A. Internal energy B. Heat energy 

C. Elastic energy D. Absolute energy 

In which process the entire of heat supplied to thegas is converted to the internal energy 

of the gas? (NMDCAT 2020) 

A. Isochoric process B. Isobaric process 

C. Isothermal process 7 D. Adiabatic process 

The internal energy of a system during an isothermahprocess: (NMDCAT 2020) 

A. Decreases _ Bv. Increases 

C. Become zero D. Remain constant 


In a certain process, 400J of heatsenergy is supplied to a system and at the same time 
150J of work i is done by the system. The@increase in internal energy of system is 


(NUMS 2020) 
A. 150J : 7 “B. 300] 
C. 250J 7 D.500J 
The rapid escape of air from a burst tyre is an example of: — (NUMS 2020) 
A. Isothermal aie B. Adiabatic 
C. Isothermal D. Isochoric 
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24. 
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EXPLANATORY NOTES) 


Thermodynamic equation AQ = AU + AW 
Examples of 1° law of thermodynamics. 

Fact. 

Statement of 1° law of thermodynamics. 

As the gas expands, W is negative, also AU de 
supplied to the system. The cooling occurs because of expansion. 
Ideal gas possess only kinetic energy. 

Ideal gas molecules only possess K.E. 

All options are related to internal energy. . 

Internal energy is same and Q,>Q, so Q,> Q. 


creases and gas expand. There is)noshcat 


Internal energy « translational <K.E> « T 


UaT 
=-40-(-20)=-20) , AU =U, -U, 
U, =AU+U, , = -204+70=50 


As internal energy is a state function therefore wae in internal energy does not depends 
upon the path followed i.e. AU, = AU, a 

By rubbing objects, temperature increases hence intemal energy i increases. 

Ua®l } 

AW = PAV: here AV is negative so AW wilh be neBative 

W = PAV = P(0)=0 | 

W = APAV=1x10° 2107 =2x10° =200J W = positive because. work done by yz path 
is more than xw path. ak 

Q=AU+W — 

In cyclic process i.e AU = 0 


O=W = Area of P—-V graph= mr 


=1(P)(V,) 


= 3.14(100%10°)(100)= 31.4 10°) 


W = PA = 2atm%(150—50) litre = 2x 1.01% 10° Pax100x—-m! > W a2 «105 
50g SY = 2x10" 


Area of PV graph = W . 
Area under process | > area under process 2 > area under process 3 
W = pAV = 3x10° x15x10° = 4500 


Workdone = Area enclosed by triangl eg, Oe: 
af BIC ABC = — Acx Be =5*r- V)xQP-P)=2.Pr 


W = PAV = P(V,—V,). This equation is for work done by gas at const 
AQ = 2k cal = 2x10" x 4.2J = 8400J and AW =500). 
AQ =AU+AW, AW = AQ-AU = 8400-500 = 7900) 


ant pressure, 
‘Hence from 
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Thermodynamics 


area (2) > positive area (1), he Ise area represents negative work. Since negative 
’ nce net work done j ‘ 
: a : I ‘ 
Thermodynamics variables. Ne Is negative, 


Zeroth law of thermodynamics describes temperature 
U and S are state functions. . 


In thermodynami 0 . 
seeceie y cs we deal with conversion of heat energy into other form of energy< 
Adiabatic process. 
Isochoric process. 


Properties of isobaric process. 


] 
Se ns PV, = pV, => V, =V—10%= 2% 
10 


P= Pr p, = 22 
1 Pat) 2. 9 
10P, 
P,-P 9! 1 


%P = 21x 100 = x100 = —x100 = LI%s 
P P 9 | 


| 1> 
Definition of isochoric process. 
Graph of isochoric, isothermal and isobaric process. 
AQ=AU+W >0=AU+W => -AUGW& AU ==107 


é; ae ay” 
During X——>Y, V4,PT Mme YoOZ Pal 
During Z—>X  P=constant vi 3 


Q=AU+W 
0=-2+W => W=a2I 


W isobaric > Wisothennal> W adiabatic 


Change in internal energy an ideal gas is depend on temperature according to given options. 
Definition. | 
Q; =AU+W = QraT=C,AT + PAV 
one 8F WF Ma. 
SR 5R4+2R 7R 
y Si ey 
Q=ncAT =10x10~x 75.24 = 7524J 
Definition of internal energy. | 
In isochoric process AV = 0 an: 


YQ.=AU + PAV = Q=AU 


T « U, T = constant, So U=constant 
QO=AU+W 
Information of the book. 
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o-point charges to becomes double then the coulomb force 


Q.1 ‘If the distance between tw 


will be 
Ae B. 4F 
2 
&F 
C. 2F D. — 
4 


Q.2 The force between two point charges placed in air is F. If air is replaced by a medium of 


relative permittivity ¢,, the force is reduced to 


A. 6F p. & 

F 

C. as D. &; 
S x 


Q.3 Two identical metal balls with charges + 2Q and —Q are separated by some distance, and 
d by a conducting wire, which is then 


exert a force F on each other. They are joine 


removed. The force between them will now be. 
A.F B. F/2 


C. F/4 D:F/8 
Q.4 When 10!9 electrons are removed from a neutral metal pa the electric charge on it is 


in (coulomb) 
A. 10*!° Bie D6 


C. +1.6 we. [0-" 
Q.5 Two point charges +3yC and+8pCrepel each other with a force of 40N. If a charge of 
-5u\C is added to each of the, themthe force between them will become: 
_ A.-10N _——~=B.+20N 
C.+10N _ D,-20N : | 
Q.6 Two point charges +2 Cand +6 C repel each other with a force of 12 N. If a charge of -2 Cis © 
given to each of these charges, the force will now be 


A. Zero B. 8 N (repulsive) 

C. 8 N (attractive) _ D. 16 N (attractive) 
Q.7 Two electrons are removed from a conductor the charge on it is 

A. 1.6.x 107°C B.-3.2x10'%C 

C.32x10 ss © . D. neutral 


8 The force between two charge 
Q je x ? om ges is 120 N, If the distance between the charges is doubled, 

A. 60 N B. 40N 
Q.9 is positive charge is moved against an electric field. Its P,E 

A/Increases 

B. Remains same 

C. Decreases 

D. May increase or decrease depending upon magnitud ¢ of char 

ge 
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Q.10 


g.11 


Q.12 


Q.13 


Q.14 


Q.15 


Q.16 


Q.17 


: Electrostatics } 


An electric field can deflect 


A. Neutrons 

Cc. aie! 5 ath 
Which of given is not the unj . FNORE 

AN os € unit of electric parce 

Cc. Vm .-NV- 

The magnitude of electric intens D. None of these 


ity E is such that an electron placed dinpit,would 


experience an electrical force equal to its weight. E is given by 


A. mge B ms : 
e oe 
ee e 
mg anc 
| The sige field intensity at a point 20 cm away from a charge of)2x 10°C is 
A. 4.5x10°N/C B. 3.5x10°N/G 
C. 3.5x10°N/C D. 4.5x10°N/C 


The weight of proton (mass = 1.67 x 10-2” kg) on entering in a/yertical electric field E is 
balanced by electric force. Then the electric field strength is 

A. 10° Vm"! B. 107 Vm - 

C.10°7 Vm"! D. 10° V mo! 

Figure shows the electric lines of force emerging from)a charged body. If the electric 
field at A and B are Ea and Ez respectiyely,and if the displacement between A and Bisr 


then | 


rw Vv 
A ~--7#F--- B | 
~y EE 


- a 


A. Ea< Ep B. Es = Ep 


C. Ea> Ep | D. none of these 
Two metal plates have potential difference of 300 V and are 0.01 m apart. A charged . 
particle of mass 1.96 x 10-5 kg is held in equilibrium between the plates of the capacitor. 
Then the €lectric field is ; 

A.3x 10? Vm 3 B.3x10*Vm'! 

C. 3. Wemz! | D.3x 104 Vm"! 

The electric field strength between a pair of parallel plates is E. The separation of the 
plates, is doubled and the potential difference between the plates is increased by a factor 
of four, What is the new electric field strength? 

A.E B.4E 


Li OE D:8E 


Qus 
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The electric field intensity at a point situated 4 meters from a point charge is 200 N/C. If 
ed to 2 meters, the field intensity will be 

B. 800 N/C 

-D. 1200 N/C 


the distance is reduc 
A. 400 N/C 
C. 600 N/C 
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Q.19 


Q.20 


Q.21 


Q.22 


Q.23 


Q.24 


Q.25 


Q.26 


Q.27 


Q.28 


The lines of force due to charged particles are : 
B. Sometimes curve 


A. Always straight : 
C. Always curved : D. None of the above 
Two thin infinite parallel plates h 
ficld in the space between them is 


A, 0/2€0 


C. o/€0 
Gauss’s law is applied to calculate the 


A. Electric intensity due to different charg 
B. Electric intensity due to positive charges only 
C. Electric intensity due to negative charges only 


ave uniform charge densities + 9 and -o . The electric 


B.o 
D. zero 


e configuration | 


D. None of these . #4 
Electric intensity due to an infinite sheet of positive charge is given by } 
A. E=—— r B. Ea 287 
2, a 
The capacity of a parallel plate capacitor is Sy .. When _a glass plate is placed between 


the plates of the capacitor, its potential bec 


omes, 1/8 of the original value. The value of 
dielectric constant will be ¥  ' : 


B38 


A. 1.6 
C5 yf Oe | 
Two charged spheres of radii 10 cm and 15 cm are connected by a thin wire. No current 
will flow, if they have: = uae Ss na eco See mrs 
A. The same charge on each Tees »B. The same energy.2 ass re 
C. The same potential 4. ~~ D. The same field on their surface — 
A and Bare two points in anélectric field. If the work done in carrying 4.0 coulomb of 
electric charge from A to Biis 16.0 joule the potential difference between A and B is 
A. Zero .  &» wy B4vV: 
C.2.0V TM - D.l6v: 
Potential due to chargeq at distance Im is 5V, at distance 3m will be 
Av B, =V 
3 3 
C: ay ae 3 Vv 
5 ey 


The electric potential at the surface of i 
: of an atomic nucleus (Z = 50) of radius 9.0 x 10° m 
A.9V B. 8 x 10° . 
A capacitor with air as the dielectric is char 
ged to a potential of 
beamren the plate is now filled with a dielectric of dielectri 100 volts. If the space 
difference between the plates willbe ric constant 10, the potential 
A. 1000 V . | ie 
B, 
C100V 5 ay 


KETS- PRACTICE BOOK 7 
70 


topic-6 


Electrostatics 


Q.29 Figure shows three Points 


Q.30 


Q.31 


Q.32 


Q.33 
Q.34 


Q.35 


Q36 


Sea Ce 
| 2 


is perpendicular and BC sis Band Cina region of uniform electric field E. The line AB 
Parallel to the field lines. Then which of the following holds 


good. Where Va, Vp and 
respectively Vc represent the electric potential at points A, B and C 


A. Va= VB= Ve 
C. Va= VB> Ve 
Value of potential ata point d i ee 
ue to a point charge is 
A. A Inversely proportional to square of the distance 
B. Inversely proportional to the distance 
C. Directly proportional to square of the distance 
D. Directly proportional to the distance 
Equal amount of charge is given to two sphere A and B of radii 2cm and 3cm 
respectively. The potential Va and Vz 
A. Va= Vb B. Va> VB 
C. Va< VB D. Depend upon number of material of sphere 
Two charge +q and -q are situated at a certain distance. At the point exactly midway 
between them . 
A. Electric field and potential both are zero 
B. Electric field is not zero but potential is zero 
C. Electric field is zero but potential is nofizero © 
D. Electric field is not zero but potential 1s zero 
An-a-particle is accelerated through a potential difference of 10° V. Its K.E will be 


B. Va= Va< Ve 


A. | MeV y B. 4 MeV 
_ C.2MeV - D. 8MeV 
A capacitor C “has a charge Q”. The actual charges on its plates are 
A: O,-Q > B. Q/2, -Q/2 
C.Q,Q D. Q, 0 


As in figure shown, if a capacitor C is charged by connecting it with resistance R, then 
energy is given’by the battery will be 


Cc 


| B. Less than scv" 


C. More than sev D. Zero 


acitor of capacitance 2uF is connected with a battery of 12 volt, the charge stored 


A cap 
gone g.24x108C 
C24x 10°C D.2.5 % 10°C 
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fference between the plates is: 


Q.37 Ifa 2 pF capacitor has a charge of 20 pC, the eae di 
By2 


A. 10 V 
C.40 V D. 50 V a 
(Q.38 Ifa 6 uF capacitor is charged to 200 V, the charge jn coulombs w! e 
A. 800 pC B. ns ee a ? 
C. 900 uC | D. 1600 w : : 
Q.39 What is the area of the plates of a 3F parallel plate capacitor, if the separation between ~ 
the plates is Smm? . 
A. 1.694% 10?m? B. 9,281 x 10° m° 
C. 4.529 = 10° m? | D. 12.981 x 10° m : 
Q.40 The capacity of a condenser in which a dielectric of dielectric constant 5 has been used, 
1 t 20, the capacity will 


is C. If the dielectric is replaced by another with dielectric constan 


become 
& , C 
A. — B. — 
40 Z 
Cc. 4C De2G ee 
a dielectric constant k. The 


Q.41 The space between the plates of a capacitor is filled by 


capacitance of the capacitor 
A. Increases by a factor k B. Decreases by a fai k 
-C. Increases by a factor k’ : D. Decréasesiby a factor k? 
Q.42 If an insulating material called dielectric is introduced betwee the anatess the 
capacitance of capacitor is: 


a, Atte 5 
2d ; i Ue : 
| | D. 2Ade,¢, 
E, €. > od 
Q.43 Capacitance with air is 10F, ifa dielectric of ¢ E, = 100 is inserted then new capacitance — 
A. 1000 F = B.10 wF | 
C.10F fay D..100F 


Q.44 If the sheet of a bakelited is inserted between the plates of an air capacitor, the 
capacitance will z 


A. Decrease | y 4 ‘ _ B. REMAINS uschanerd: ‘ 
C. Increase D. become zero 
Q.45 A dielectric material mustbe  — 
= annie ~ _B. Good conductor 
nsulator ~ D. Semi-cond 
Q.46 The capacitance of a ¢apacitor i is not affected by es 
A. Distance between plates B. Thickn 
ess of plate 
C. Aremof. Pe D, All of the ove ‘ 
Q.47 The quantity x? E*has the significance of: 
A.  & 
C. Energy/volume B erergy/eoulomb: 
Q.48 ~Theenergy stored between the plates of a eapachir' 
rm cy? in not represented by 
AG = B. oe q : 
+, 56 
C,U=2qgV Deak. 
2 


KETS- PRACTICE BOOK 
3 72 


_ 


topic-6 


Electrostatics 


Q.49 


Q.50 


Q.51 


- Q.52 


Q.53 
Q.54 


Q.55 


0.56 


Q.57 


Q.58 


Q.59 


Q.60 
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If the potential difference a 

ihen ies culery stored i, i aie the two plates of a parallel plate capacitor is doubled 
A. 2 times B.4ti 

C. 16 times . Hates 

If a 10 F capacitor is 0. Remains same | 
soauediteracct to have an energy content of 20 J, it must be placed across a 
A. 4 volts | 
C. 9 volts 
Energy stored in the electric field of aca 
voltage V is equal to joules 

A. 0. SCV" B. CV? 
CUS CV D. 0.5 CV 


When 4 volts e.m.f. is applied across a 1 farad capacitor, it will store energy of 
A. 2 joules 


B. 2 volts 
D. 1 volt 
pacitor C when charged from a D.C,source of 


B. 6 joules 
C. 4 joules D. 8 joules 
A capacitor charging and discharging 
A. Rapidly B. Exponentially 
C. Linearly D. Logarithmically ¢ 
If RC is small, then capacitor will be charged and discharged 
A. Slowly -B. Quickly», 
C. With medium speed . D. Both ‘A’ and. C 


Which of the following statement is true? 

A. The current in the discharging capacitor grows Aly 

B. The current in the discharging capacitor decays exponentially 
C. The current in the dicharging capacitor grows exponentially 
EE The current in the discharging capacitor decreases constant! ; 


PAST PAPER MCQs - 


A patiicle Carrying charge of 2e falls throwsh a potential difference of 3.0 V. Caleulate the 


energy required by it: th (MCAT 2009) 

A. 9.6 x 10719 J : B.9.1 x 10195 

C.1.6x10") . 4 Lv aV D. 6.0 x 10°'!9J 

The work done insmoving a unit positive charge from one point to another point against 

the electric field’is a measure of: 3 ; (MCAT 2009) 
A. Capacitance B: Potential difference between two points 

C. Intensity of electric field’ © D. Resistance between two points 

Electric intensity is a vector quantity and its direction is (MCAT 2010) 


A. Perpendicular to'the direction of field 
B. Opposite to. the direction of force 
C/At a certain angle 


D. Along/the direction of force 
The magnitude of an electric field between two separated plates can be calculated by the . 


relation . (MCAT 2010) 
“ADAV = Ed B. AV = E/d 

CAV=qd DE AY 

The capacitor which charges and discharges quickly will have (ETEA 2011) 

A. small value of RC : B. Large value of RC ~ 


C. Large value of time constant D. None of these 
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Q.61 


Q.62 


Q.63 


Q.64 


Q.65 


Q.66 


Q.67 


Q.68 


Q.69 


Q.70 


i 
10 V potential difference is applied across the plates of 1 F capac | (MCAT 2012) 


stored in capacitor? 
B. 0.05 mJ 


A.0.5 mJ <0j ff 
D, f area of each plate is doubled 


Cad ot, 
What will be the effect on the mere . a capacitor | (MCAT 2012) 


with separation between the plates is halv 
: B. Capacitance becomes double 


A. Capacitance remains same | . 
D. Capacitance reduces of hal 
tential difference of 12V? 


C. Capacitance becomes four times 
What is the charge stored on a 5uF capacitor charged i the po (MCAT od 
A. 60nC B. 2.4C 
C. 2.4nC D. 60.C - . 
The distance between the plates of a parallel plate capacitor is 2.0 mm and area of each 
plates is 2.0 m?. A potential difference of 1.0 x 10+ V is applied across the plates. Find 
the capacitance. | — 4 (MDCAT 2014) 
A. 4x 10°F B. 3.54x107F - 
C. 8.85x 10°F D. 9.0 L0“F 
In the direction indicated by an electric field line: 7. (ETEA 2014) 
A. The potential must increase _ B. The potential‘must decrease 
DéTheelectric field strength must decrease 


C. The electric field strength must increase 


The potential difference between a pair of similar parallel conducting plates is known. 


What additional information is needed in order fo find the electric field strength 
between the plates? (ETEA 2014) 

A. Separation of the plates 

B. Separation and decrease of the plates. 

C. Permittivity of the medium separation of the plates. 

D. Permittivity of the medium separation and area of plates. 

The unit of the electric field is: (ETEA 2015) 
A.NIC ~ 4 B. V/m | 

C. J/C.m D. All of the above 

If the length, width and separation between the plates of a parallel plate capacitor is 
doubled then its‘capacitance becomes (MDCAT 2016) 
A. Double  B. Half 

C. Four time ; —, D. Eight time | 

A charged capacitor/stores 10C at 40V. Its stored energy is: 

‘A. 4005 . Beal BY Is: (ETEA 2016) 
C.0.23 D. 200 J 


A point charge at a distance ‘x’ from another poi | | 
, nt (perienc 
repulsion, which one of the following graphs shows | How ie a is: ae o a : 
(MDCAT 2017) 


F F F 
F 
xv I 
x? J 
A. B. ; C. x : x 
D 
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0.7 


Q.72 


Q.73 


Q.74 
Q.75 
Q.76 
Q.7 


Q.78 


‘Q.79 


The Coulomb force between two cha 


charges is 3m. What is the char rges qi = 2C and q? is 2N, the distance between — 


A. 1 x10°C Be of qz? (MDCAT 2017) 
C.2 10°C Sake 
The electric field stre abo 
ie oe a . i 
eee oenesn at the position 7 = (47 +3 j)m caused by a point charge of 
e i 
oa : oa : (MDGAT 2017) 
a ‘ Boda B. 14407 + 10807 V/m 
14407 + ; D * . 
7 ‘ i +1080 7 Nén D. 12407 + 1080 7 N/C 
a charge particle is placed one by one at point A, B and C then at which point it will 
experience a large force: Le, 2017) 
SS SS==) 
‘ 
8 
A 
A. At point “A” B. At point “G”” 
C. At point “B” : D. Same at all point 
The potential of the two plates of a capacitor,are +10V and -10V. The charge on one of 
the plates is 40C. The capacitance ofthe capacitor is: (ETEA 2017) 
A, 2F B)4F 
C.0.5F D. 0:25 F 
The ratio of the electric force/between two protous to that between two electrons is of the 
order of: . (ETEA 2017) 
A.10% - - B. 10° 
C. 10° | D. 1 


Coulomb’s law is given by the formula F=k qu q2 /r?. The magnitude of k having the unit 
of Nm?C~ for free space is equal to (MDCAT 2018) 


A.9 x 10’ j B. 6 x 10’ 
C.10x 10° D.9 x 10° 
Force experienced per unit positive test charge at-a point in an electric field is the 


definition of: (MDCAT 2018) 


A. Electric potential energy 

C. Electricipotential 

A torch is rated.2.2 V, 0.25 
second and energy transferred by t 


B. Electric field strength 
D. Electric field 
A. Calculate the charge passing through the bulb in one 
he passage of each coulomb of charge. 
(MDCAT 2018) 
Ap2.5 C and 0.55 J B; 0.25 C and 2.2 J 
D. 0.25 C and 0.55 J 


C. 0.25 C and 2.2 V . 
Electric potential due to 2 uC charge at distance of one meter is equal to 
(MDCAT 2018) 


6 
cm eon 
C. 1.8«10?volt i. 
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discharging a capacitor through it, the 


Q.80 Two determine the resistance of a voltmeter by (ETEA 2018) 
instantaneous voltage is then given by the relation: 
A. Vo e URC , B. Voe a ; 
C. Vo/2 D. V,/2 af 
Q8i There are two charges +3y.C and +8uC the ratio of the force acting on mh, bis) 
A, 3:1 B..A:1 ‘4 aes 
C..1h8 D. 3:8 7 ee 
Q.82 What is the magnitude of a point charge which produces an electric field of 2NC™ ata 
distance of 60 cm? (ETEA 2018) 
A.8x10'NC B: 23610°7C. 
C3x10"C D. 6 x 107°C 
Q.83 The force between two charged bodies is “F”. if one of»the Pd is doubled and the - 
distance between them is halved, the force acting on each charged body is: 
(ETEA 2018) | 
A. 2F B. 4F E. 
C. 8F S D. 16F, y 
Q.84 Electric field strength of a point charge is E and electric Potential is V ata distance r- 
from the point charge. What is the electric potential até a point for the same. point charge — 
where electric field strength is E/4? ge bet mest 2019) 
A. V/4 Meee Be 4 
C. V/2 > D. ove 
hrough a potential difference of 25V. What 


Q.85 A particle carrying a charge of Sénfalls t 
would be energy acquired by the in in ‘J’. 
A. 125x10°7J meB..1. 6x10 


C. 125 x1.6 x 10°'1°J D. 125 J 
Electric field strength at a point between oppositely charge latest is E. If the jistanice 


see 2019) 


Q.86 
between plates is reduced tohalf, what will be the new value of electric intensity? 
_ (MDCAT 2019) 
A. 4E B. E/2 © 
C. E/4 D. 2E 
Q.87 If the potential ata point which is 1m from a charge is Ivolt, then the potential at a point 
which is 2m from thesame charge willbe: _ | | -  (NMDCAT 2020) 
A. 2v Bulv 
C. 0.5 D. 3v 
Q.88 The values of electric intensity will due to the presence of dielectric medium: 
A. Increase BU areaee (NMDCAT 2020) 
exponential] 
C. Decrease D. Renising cane y 
Q.89 In capacitors, energy is s stored i in the form of: 
A. Gravitational energy B. Kinet; (NMDCAT 2020) 
G. Electric intensity D. Ma Ic energy 
Q.90" Ohm time’s farad is equivalent to: gnetic energy 
A. Time (NMDCAT 2020) 
B, 
C. Distance Pon charge 
- Capacitor 
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Q.91 By oe eee OF the plates and decreasing distance between them the capacitance 
of capacitor: (NUMS 2020) 
A. Increases 


B. Decreases 
C. Remains unchanged 


D. Depending upon temperature 
Q.92 If we double the separation between two charges, then coulomb’s force will become? 


Doubled (NUMS 2020) 
A. Double 


: B. Half 
C. 4-times 


D. 1/4" 


ANSWER KEY) 


TOPIC-WISE:MCQs & PAST. PAPER MCQs 


Ee es Ge 
ea Pc Belo et «eat 
pana fea) A eg > Bea c | 


cee Gay c pata Rac 


Oley Cis a> atc 
ass ES oo > Bo 
Ba’ h-bR’o’o 

SacBee 
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EXPLANATORY NOTES) 


If r=2r 
2 
2h sp : 
r 
r 
F l x Wh 5 FF F 
4ne,6¢ €, 


When two balls are connected by a conducting wire the net charge is 20-2) i.e Q and Qi iS 


divided equally between two balls. 
Fo2Q°_ (i) 


Fe(2).---Gi 


Dividing equation (ii) by equation (i) 


F Q?/4 1 


F 20° 8 


As electric charge on electrons is 

Q=1.6x10C | 

If 10°” electrons removed, from a neutral plate, thei electric charge is + 1.6 C. 
In second case, charges-will be -2uC and + 3pC Since F oc Q iO; te, 


F Q,0, 40 3x8. 4 | 
ie =— = —_=-4F'=]0N(A 
Foo Fin (Attractive) 
Because +2C charge willbecome neutral with -2C charge. So F=0 
If two electrons,are removed from a conductor the charge on it is equal to 2 proton 


q=2e" =2x PGRN , C=3.2x10-"C 


pai => Fa : 
r 

a y= 120 _ soy 

4 4 


When positive charge is moved against electric fj 


eld its PE incre . 
is moved along electric field its P.E increases E increases, When negative charge 


Neutron, x-rays and y-rays are neutral. 


KETS- PRACTICE BOOK : 
. | 78 


Topic-6 


Electrostatics 


12. 


~ Ex = 30000 =3x104 Vm"! 
ae.” BO] 


Benes NCH 
q 


Ie av’ =>Var' 
Ar 


“fl : ‘ , 
NC, Vin"! both are units of electric field, 


R= F 
cE =mpg 
:_ mg 


8 
kq_— 9x10°x 2x10" 
a a 
' (20x107) 
E=4.5xl0°N/C 
F mg 1.67x107’x10 . 
a Tei 


Field will be stronger where filed lines are clo i.e, Ea > Ep 


300 


Because current flows from higher potential to lower potential. 
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q 4. 


Zi = 
4ne, I 


9 -19 
2 eee ae = V =8.0x10°V_ 
x 


28. C2, =8,xC 


29. In the direction of electric field potential decreases) » 


30. =. Raves 


31. Yn 


32.  AtO,E+0,V=0 


7G? -~@ — -<@ 
@-----+>--© 


ae Sees “ 
33. K.E =qAV 
where q, =2e 
KE =(2e)(L0°V)=2x10%eV = 2MeV 


34. Both plates has opposite charge having magnitude “Q” 
Energy stored 1 ina capacitor and some loss of energy in the form of heat in resistance. 


35. 
36. Q=GV 

Q£2% 10x12 Q=2.4x10°C 
37. Q=CV 

a O10 "= 10 volt 

Cc’ 2x10 
38. Q=aCV =(6x10™)x200=12004C 
E,A Cd 3x5x107? 


F We have f= es Zee Be : 
39 e ha d é, 8.85x10-2 = 1.6910? »;? 
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40. oh ii’: 5 
d “C.K. G99 7 2 46 
Ask : 
41. Cred = d => Cig &k | 
4. CH ABoe 
. d 


43. . As, Cog =8,%C,,, ='C=100x10=5 C= 1000F 


44, When di 
1electric i is inserted between plates then capacitance will increases, 
45. information ; 


46. Cone, 
d 


energy 1 _, 
=~€ 
0 


47, Energy density = 
volume. 2 : 


48. Aswe know, 


} Q’ _qv ede eM: 
i U,, ==CW’ === a = > 


49. E=5CV" => Exc V? 


Vi=2V => E'=4E 
50. -As we know, 


pelevieve=, (ze 
oe 


ay 


51. Energy = 5 oC Vy? 


52. U= Loy -dre( Qf 85 


53. A capacitor charging‘and dischargin 


54. RC =timeconstant — ; . ie, ; 
If RC is small then time constant will also small then capacitor will be charged and 


discharged quickly. 
55. (ndischarging of capacitor, 
56. AKE@=qAV 

= (2e) (3V) =6eV 

> 6x1.6x107? = 9.6x10""J 


g exponentially. 


current increases exponentially. 


57. _/ Definition of potential difference 
58. E = F Sy E = E 

qo 
59, AV=Ed 


81. 
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60. Smaller value of time constant, RC leads to more discharge. . | . 
61. Energy stored = 5cv = =(1)(10) = 50J 

2A 
62. c= Meg PA ac 


d ld 
2 


63. Q=CV=(5x10~)(12) = 60nC 
As. 2x8.85x10°” 


64. = 0 = SO 885x107 FS 
d 2x10" 
65.. E=aY 
Ar 
66. E=~ 
d 
Ar m cm q C . 
& 
68. . Length=L'=2L,Width = W’=2W => A'= 2L x 2s Rain. A}e 90 
69. u=lov =1.10%40= 2007 
70. Fa She Poe + 
I r 
9x10°)(2 ) 
71. pa Bids @, 9 OXI )(2)ar Hi Jae q, =1x10,°C 
age r 
72. r=(4i+3j)m= |r| = v4 +3? =5m : 
Kae kar (9%10?)(5R10-°)(4i +3) ee 
PR " Nak 
rors O ae 
73. In uniform electric field then at point A, B, Ca charge particle will experience same force. 
1. C=2 avVA-ypp Av = 207 C= =F 
| AV : 20V 
2 2 2 2 
15. e=P. Fe= SMG Fp = Fete R_ 
R R Fp RR ke? 


76.  k=9x10? Nm?C2 


7 pe 
qo 
oR 
78. iy Vim — = Vim B= Vixt=2.2%0.25x1 = 0,55) ‘ 
ieee so e080 
q V2.2 
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kq (9x 10°)(2x 10° 
ae Vo) et axtotv 
81. Electrostatic force is mutual force 


82. E=Kq/r 


g3, p= Kade 
_ 7 


84. Bot for'r’ = reap BraE |. 
r 4 
Ve-svelove” 
Tr 2G 2 


85. Energy =qV=5ex 25 =125eV =125x1.6x107'J 
8 ~ Ee She 
Ar 


87. V gil’ 


88 Fe—1 _sfae 
4rejer E 


r 


89. In capacitor electrical ene the form of electric intensity 
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TOPIC-WISE MCQ’s z BF vga 
r ough a circuit containing two wires of the same 
e lengths and radii of the wires are in the ratio of 4/3 


Q.1 An electric current is passed thr 
the wire will be 


material, connected in parallel. If th 


and 2/3, then the ratio of the currents passing through 
A.3 B. 8/9 
C. 1/3 , D. 2 
Q.2. Graph between V and I for non-ohmic devices 
A. Straight line B. Always not straight line 
C. Usually not straight line _D. Sometime straight line . 
Q.3 The current ina resistor is 8.0 mA. What charge flows through the resistor in 0.020 s? 
B. 4.0 mC 


A. 0.16 mC 
C. 1.6mC D. 0.40 mC 


Q.4 Which of the following statements is not true? 
A. Conductance is the reciprocal of resistance and is measured in siemens 
B. Ohm’s law is applicable to semiconductors > fy . 

C. Ohm’s law is not applicable at very low and very higf ‘temperatures 

D. Ohm’s law is not applicable to electron tubes, discharge tubes 

Ohm’s law establishes a relation between = 

A. Current and voltage ~BpResistance and voltage 

C. Charge and voltage _ PD. Current and resistance 

Q.6 For an ohmic conductor, doubling the voltage without changing the resistance will cause 


the current to 
A. Decrease by a factor of 4 
C. Remain unchanged ; 
Q.7 Which equation is used todefine resistance? 
A. Energy = (current)* x resistance x time 
B. Power = (current) X resistance 
C. Potential difference =current x resistance 
D. Resistivity = résistance Xarea + length 
The charge of an electron is 1.6 x 10-’? (c) How many electrons strike the screen of a 


2) 
tn 


= : B. Decrease by a factor of 2 
‘D. Increase by a factor of 2 


Q.8 
cathode ray tube each second when the beam current is 16 mA 
A. 10!° B. 10°79 
C. 10!7 D. 10°17 


Q-9 The following»four wires are made of the. same material and are at the same 
temperature. Which one of them has highest electrical resistance . 
A. length= 100 cm, diameter =I1mm B. length = 200 cm, diameter = 2 mm 
CG length = 50 cm, diameter = 0.5 mm D. length = 300 cm, diameter = * an 

Q10 The resistance of a wire of uniform diameter d and length / ae ase go Chana 
wire of the same material but diameter 2d and length 4/ will be : 


A.2R 3 3 


Cor D. ; 
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Q.11 
Q.12 


Q.13 


Q.14 
Q.15 


Q.16 


Q.17 


0.18 


Q.19 


Q.20 


Q.21 


Q.22 


Q.23 


Current Electricity 


When th 
ny ail Aare ry area of cross-section both are doubled, then its resistance 
C. Will be doubl Fa B. Will remain the same 
Th e D. Will become four times 
e example for non-ohmic resistance is 
A. Copper wire B Diode 
C. Carbon resistance D. Tungston wire 
A wire 100cm long and 2.0 mm diameter has a resistance of 0.7 ohm, the gigctrical 
resistivity of the material is 


A. 4.4x10 ohm m B. 1.1x10-° ohm m 

C. 2.2x10°° ohm m D. 0.22x10°° ohm m 

Which of the following have the same temperature coefficient of resistivity? 
A. iron and silver B: platinum and silver 

C. iron and platinum. _D. silver and gold ¢— 
When a wire is stretched double of is length, then its resistance will be y 
A.16R oe B.4R — : 
CR D&R _ 


A wire of resistance R is cut into two equal parts, its resistance becomes R2, what ee 


happens to resistivity: iets. 

A. Double se BAL B. Same 

C. Half : sorte =D One. coming 

A wire of resistance Ri is stretched four tinies its 3 uniformly Its new resistance will 
be 


A.16R : »B. 4 R 
Cc R a rae _ T) as  g 
The resistance of a wire is 1 Q. Which of the following is new. resistance if” length of wire 
is doubled? 
A.2Q : B.42 
c. 10 y > VY fae lo 
Zz 4 
When Cu and Ge are cooled to— 150 °C Then resistance of Cu and that of Ge 
A. Increases, increases 4 _B. Decreases, decreases 
C. Increases, decreases, ¢ — D. Decreases, increases 
If a wire conductor of 0.2 om resistance is doubled in length, its resistance becomes 
A. 0.4 ohm _ B. 0:8 ohm 
C. 0.6 ohm ~  D.1.0 ohm 
Ifr=0,R=0,(V=c-Ir) then - 
biking . aaes B. V=6é 
C. V<e D. V=0 


An 8Q resistance connected to a battery with internal resistance draws 1.6 A and if a 
300 resistance is connected to the same battery if draws 0.5 (A. What is the current 


drawn by a 60 resistance from this battery? 


A. 2A B.2.5A 
wW22A D. None of these 
Internal resistance of ideal current source is 

A. Infinite B. Very low 

C. Zero D. Very high 
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Q.24 Internal resistance is the resistance offere 
B. Resistor 


A. Source of e.m.f 
C. Conductor D. Capacitor 
Q.25 Anelectric current source is actually source of 
A. Current B. Energy 
D. Power 
Q.26 res flashlight cell of emf 1.5 volts gives a current of 15 A, when connected directly to an 
ammeter of resistance 0.040. The internal resistance of cell is 
A. 0.04.2 B. 0.102 
C. 0.062 D. 102 
Q.27 If the current in electric bulb decreases by 0.5%, then the power in the bulb decreases by 
approximately 
A. 1% B. 0.5% 
C. 2% D. 0.25% 
Q.28 What will be energy used by the battery if the battery has to drive 6.28 x 10'* electrons 
with potential difference of 20 V across the terminal? 
A. 5 joules B. 15 joules 
C. 10 joules D. 20 joules 
Q.29 1 horse power = 
A. 746 kW B. 746 W 
C. 746mW D. 746MW 
Q.30 If Riand Rare respectively the filament resistances 6f,a 200-watt bulb and 100-watt 
age, then 


bulb designed to operate on the same volt 
A. Riis two times R2 B. Rodis four times Ri 
C. R2zis two times Ri D. Riis four times R2 
Q.31 Two electric bulbs, one of 200 volt 40’ watt and. the other 200 volt 100 watt are connected 
in a house wiring circuit 
A. They have equal currents through them 


B. The resistance of the filaments in both*the bulbs is same 
C. The resistance of the filament in 40-watt bulb is more than the.resistance in 100-watt bulb 


D. The resistance of the filamentin 100-watt bulb is more than the resistance in 40-watt bulb 
A heater coil is cut into two équalparts and only one part is now used in the heater. The heat 


Q.32 
generated will now be 
A. halved B. four times 
C. one-fourth D. doubled 

Q.33 _s istased to light a 24 W electric lamp. The battery provides a charge of 120 C in 

S. 
What is the potential difference across the bulb? 

0.34 A400 W, 200V bulb is connected to a ia ye 
would be V supply. The actual power consumption 
rw 0 100 

.90 W 


ee Er ee ceatierercensessenenbiescncsemmniersecesemeeseeesiceesassnsescemenns vee 
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Q.35 


Q.36 


Q.37 


Q.38 


Q.39 


Q.40 


Q.41 


Q.42 


Q.43 


Q.44 


Q.45 


Q.46 


Electrical energy is converted to heat at the rate of 
A. IRt B. PRt 
C.PR D. Vit _ 
A 40 W lamp turns half the electrical cnergy to give light. How much light energy does it give 
out in 10 s? 
A. 200 J B. 800 J 
C. 400 J D. 40 J 
An electrical bulb marked 100 W, 200 V would mean the resistance is 
A. 200-ohm B. 50 ohm 
C. 400 ohm D. 50 ohm 
You are given four bulbs of 25 W, 40 W, 50 W and 60 W. Which bulbehas the lowest 
resistance? 
A, 25 W B. 60 W 
C.50 W D. 40 W 
SI unit of resistivity is 
A. Q-m? B. (Q-m)-! 
C. Q-m D. (Q-m)! 
The following four wires are made of the same \material and are at the same 
temperature. Which one of them has highest electrical resistance 
A. length = 100 cm, diameter = 1 mm B.dength =50 cm, diameter = 0.5 mm 
C. length = 200 cm, diameter = 2 mm D. length = 300 cm, diameter = 3 mm 
PAST PAPER MCQs : 

A wire has resistance 100 Ohm at 0 °C and 200 Ohm at 100 °C. What is its temperature 
coefficient in K-!? (MCAT 2008) 
A. -0.01 B. 0.01 
C. -1/273 D. 1/273 
The heat produced by a current I in the wire of resistance R during time interval t is 

. (MCAT 2008) 
A. P/Rt B. P/Rit 
C. PRt D. IR’t 
The-fractional change.in resistance per Kelvin.is known as: (MCAT 2009) 
A. TemperatureCoefficientof resistance __B. Linear coefficient of expansion 
C. Thermal coefficient D. Volumetric coefficient of expansion 
The energy supplied by)the cell to the charge carriers is derived from the conversion of: 

(MCAT 2009) 

A. Heat energy into Electrical energy B. Solar energy into Electrical energy 
C. @hemical energy into Electrical energy D. Mechanical energy into Electrical energy 
The deviation of I-V graph from the straight line is due to: (MCAT 2009) 
A. Decrease in temperature and decrease in resistance 
B. Decrease in temperature and increase in resistance 
C. Increase in temperature and increase in resistance 
D. Increase in temperature and decrease in resistance 
The equivalent current which passes from a point at higher potential to a point at a 


lower potential as if it represented a movement of positive charges is (MCAT 2010) 
A. Electronic current B. Magnetic lines 
C. Electric current D, Conventional current 


—————— ——  SSSSSSSSSSSSSSSSSSSSSSSSSSsssSSSSSSSSSsSs— 
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Q.47 The substances like germanium and ie temperature coe (ficients 
spative temperature coefficient : 
> ai oe ae i " D. None of the above 
C, Both A an hen connected to a certaim battery. If the 


sie . a resistor W , 
Q.48 If 2 A current passes through then the current will become 


resistance is replaced by the double resistance, (MCAT 2011) 

A. 2A B. 6A 

ei aa AT 2012 
Q.49 Which one of the following is I-V curve of a junction diode? (MC ) 

I 
Vv B. Vv 

A. 

c . D. y 
Q.50 Electric charge on an object is measured as 5 micro coulombs, How the value of this 

) (MCAT 2012) - 


charge can be expressed in terms of base unit: . 
A. 5x10-3 ampere second B. 5x0-° ampere’second 


C. 5x10 ampere second D. 5x10~%ampere second: 

12 volt battery is applied across 6Q resistance to have,a steady flow of current. What 
must be the required potential difference across: the same resistance to have a steady 
current ofoneampere? =i a — (MCAT 2013) 
A.12V 


Q51 


cay 6,V Sy | 
Q.52 Resistance between two opposite faces of square thin film of area 1mm/ having thickness 


of 1um if resistivity of material is 10°Qm willbe: (MCAT 2016) 
A. 1000.2 Ge i B19 ae : 
C.1002 — ea NOW d.102 ‘ : 
Q.53_ If the potential difference across a resistor is doubled: (ETEA 2016) 
A. Only the current is doubled 4 B. Only the current is halved 
C. Only the resistance is doubled D. Only the resistance is halved 
Q.54 A total charge of 100 C flows through a 12W bulb in a time of 50 second. What is the 
potential difference across the bulb during this time? (ETEA 2016) 
A. 0.12V B. 2.0V my 
C.6.0V D, 24V | 
Q.55 The temperature coefficient of resistance of a semiconductor is: (ETEA 2016) 
A. Positive . B. Negative | 
C. Imaginary -_D. Zero 


056 2 x 10° electrons passing through a conductor in 1 ms. Find electric current flowing 


through conductor: ; 

MDCAT 2017 
A.32)x 107A Bco.2% 10"? A 
C320 x 10° A D. 0.32 x 10° A 


Q.57_ se carbon resistor is connected to a battery of 50volt and Zampere current is passing 
A 6 i A it, If voltage Is increased to 75volt, the current will become: (MDCAT 2017) 
ee P B. 4.5Amp 
C. 1.5Amp D. 6Amp 
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Q.58 


Q.59 


Q.60 


Q.61 


Q.62 


Q.63 


Q.64 


Q.65 


Q.66 


Q.67 


Q.68 


Current Electricity 


SS 


When the current is neither drawn from a source nor given to it then: 
oi (MDCAT 2017) 
A. E= V; B E> Vi 


ee ncweer an D. Both “B™ & “C” 

1en potential difference is applied across the ends of uniform wire of length / and 
radius r, a current / flow in the wire. If same potential difference is applied to the ends 
of another wire of the same material but of length 2/ and radius 2r, the cwmrentin the 


wire is (MDCAT 2018) 
C.2T D. 1/2 
The reciprocal of the conductance is called (ETEA 2018) 


A. conductivity 


: B. Resistivity 
C. Resistance 


‘ D. Inductance 
A typical mobile phone of 5.0 V and an internal resistance of 200 am ©. What is the 


terminal P.D of the battery when it supports a current of 500 mA? (ETEA 2018) 
A. 4.8V : B. 4.9V 


C..3.0 ¥ D.5.1V 
A metal cube with sides of length “a” has electrical resistance R between opposite faces. 
What is the resistance between the opposite faces of &cube of the same metal with sides 


of length 3a? (ETEA 2018) 

A. 9R Raa 

C. R/3 D: R/9 

A filament lamp has a resistance of 180Q when the current in it is 500mA. What is the 
power dissipated in the lamp? , (ETEA 2018) 

A. 45W ~B. 90W | 

C. 290 W D. 360 W 


A cell of internal resistance 200 and)clectromotive force (e.m.f) 1.5V is connected to a 


resistor of resistance 3.0 Q what is the potential difference across 3Q resistor. 

«4 ae : | (ETEA 2018) 
A. 5V 2 my B.1.2V 
C. 0.9 V; “ae ye. D. O16V. 
Calculate the rate at which’energy is transferred by 220 V mains supply which provides 


a current of 0.1 A to a LED? -(MDCAT 2019) 
A. 22 kW = = -: B. 22-¥ Bea ihe te 
C.2.2 kW : ieee D, 22:W ph 


A copper wire has length L and cross-sectional area A. Its resistance is R. If we halved 
the length and halved the diameter of wire, then what will be the resistance of this wire? 


‘i ~(MDCAT 2019) 
A.R y B..2R - 
Cam ; D. 4R 
A car battery has EMF of 12 Volts and internal resistance 5x 10° ohm. If it draws 60 
ampere current, then terminal voltage of the battery will be (ETEA 2019) 
A. 5 volts ; B. 3 volts 
€. 15 volts . D. 9 volts 
One kilowatt-hour is commonly termed as one commercial unit of electric energy which 
is equal to (NMDCAT 2020) 
A.3.6 x 10°j B. 3.6 x 10°; 


C. 3.6 x 10*j D. 3.6 x 103j 


FE a a i a 
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2R then its resistance will be: 


} ire i ‘te radius becomes 

Q.69 When a wire is compressed and its radiu (NMDCAT 2020) 
A. 16R B. AR 
C.W16R D. V4 R 

Q.70 One of the following is an ohmic device (NMDCAT 2020) 
A. Filament bulb B. Semiconductor diode 
C. Transistor D. Copper wire 

Q.71 The changeina resistance of metallic conductor below 0°C? (NMDCAT 2020) 
A. Nonlinear B. Curve 
C. Linear D. Curvilinear 

Q.72 The power of an electric bulb is 100W. It is connected to 110V powenis supply. The 
resistance of electric bulb will be? (NUMS 2020) 
A.11Q B.121 Q 
Cc. 20Q D. 200 Q 


Q.73 Iflength of the wire becomes two time to the original yalue and area becomes one half to 


its original value, then resistance of the wire becomes: (NUMS 2020) 
A. Double B. Fourdimes 
C. One half D. One fourth 


ANSWER KEY) 


TOPIC-WISE MCQs & PAST PAPER MCQs 
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EXPLANATORY NOTES 


, 2 
I. tages off?) 1 
b Ry 4 Ve 4\3) 3 
> For non-ohiic devices, graph is not straight line. 
3. Q = It=8x10" x0.020=0.16mC 
4. Ohm's law is applicable to conductors only. 
5 


invecre!. 
R 


V 
6. f= R Sfrayr iS Re constant) 


7 V=IR 
~19 
8 [= 2 =" 16 JO = NL OKIOT Leto 
] 
is { ; 

Z R= are a ar" For highest resistance = shouldbe maximum, which is correct for option. 

4 4 
0 ke patel) 40k wp 

ad~ m4d- md° 

l 2/ . l 

Li. ar cary ane eae is R, =R, 


12. Because V-i graph of diode is non-linear. 
RA Rar? Rad’? 40.7x3o14x4x10° 
13. p=—= => p= SS > a 
Lc L 4L 4x1 
14. _ Iron and platinum (information from text book). 
' 9 : 
A A, A 


=2.2x10°Qm 


16. _ Resistivity doesmot déepend‘upon dimension (L,W) of wire. It only depends upon nature & 


temperature of wire. 


17, R=2E 
A 
L'=4L>A’>=>|R'=16R 
18, oe Lae 


tye forCu 


19. Temperature coefficient of resistance = @_ 1) iG 

Saxe for Cu=TT>RT or Tl> RIV 

& a= -ve for G>T t= Ror TL> RT 

So resistance of Cu decreases & that of Ge increases by cooling or decreasing temperature. 
20. RoL 
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zi, 
22. 


23. 
24. 
25. 
26. 


30. 


31.* 


32. 


dg 


“34, 


py. 
36. 


Pees 2 


Current Electy;,, 
i 


v, =e-Ir 
vee-]ro)R,=e-hr 


(1.6)(8) =e- 1 6r—> iz8=8—1.6r] > @ 


(15-12.8)= (e-1.6r)- —(e-0.5r) 


22=-Lir=[r=2] 
€=16V 
LR, =€- Lr |I5= 26—0.5r|—> (il) cee cs ~~ 
e=I(R+r) > 16=1(6+2) yoo Pedal ee ae 
Internal resistance of ideal current source isizer0. 2° | = 
Internal resistance is the resistance offered by source of of emf > 49 
Source of emf provides energy. . * oie: ag See EE 
V=e-Ir=>IR=e-Ir eS y 


(15)(0. 04) =1.5-(15)(r) 


0.6=1. 5- 1Sr 3155 = 0.0602 


. P=PR=2(I%)=2(0.5)=1% 
 Q=ne=6.28x10" x1.6x10" = 10x10 SIC = wae => W = QAV =1x20=20) 


- hp = 746 Watt 


1 Rr _, 200.8, 


= woe, = 2R 
R=: PB, R, @ OOS Ry 2 I 


So, Ri> Re 


a PRaH = Gy eae 


Pt 24x60 


Yo— =~ =127 


OQ 120 


R=—= = 400 G5 pl’: _(160)" 


400 — att 
H = Rt 0 


E = Pxt=(20)(10) = 2007 
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37. 
38. 


39. 
40. 


41. 


42. 
43. 
44, 


45. 
46. 
47. 


48. 


ye y? wi 7] 
P=—~—-=> f je ee os 8 30 _ 
Saliba 1007 7 4002 


fhe resistance of high power devices is smaller than the low power ones. The resista 
Zz 
watt bulb is smaller than 40 watt bulb and so on P= ve For a given voltage. Pox 


W bulb has the lowest resistance. . 


Zor hi l or 
Re ~ For highest resistance —- should be maximum, which is 
r 


os 


_R,-R, 200-100 100 0.01 

R,t 100x100 100x100 ~ 
According to Joul’s Law H=IRt 
Definition of temperature co-efficient of resistance. 
The energy supplied by the cell to the charge can 
energy into electrical energy. 
The deviation of J-V graph means, Tempera 
Conventional current. 
The substances like germanium an 
resistance. 


om conversion of chemical 
ant. SoAR « At 
egative temperature co-efficient of 


V =same 


ieee ,il=2A. if KR 
R 
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55. a= as 


Q ne _ 2x10°x1.6x10"” -3.2x10"A 


56. 2S. 
: t ft 10° 


Vy, df V. 75 7 
a7, pal, Gop seg te ye 3A 


58. vt=e-Ir2>l=0>vt=E 
59, 
ak pa Pe bh 
~ RR’ A ar 
pele 22S VY Va) 
z(2ry 44 2 Ry 
@. Geox 
R 
61. E=1(R+tr) . 
62. Parallel combination of resistance 
63. P=PR 
64. ] = 1,5/34+2 = 1.5/5 now V= IR = 1.5/5 x 3 =0.9V 
| 2 (220) 
65. Ravn 220 _ a9 => para! ) yw 
1--~Qi1 ; R 2200 
na Bona 
T /4 
,  4pL/2 4oL 2(4pL 
st _ 24pL) _ 08 


67. E=V+Ir 
E 
68. Pa—=> Ei = Fog GREP = P=3.6x10°) 


69. R=p—=— =p— 
Po a ar 
V I 
ya | | 
70. | For copper wire there is straight line graph of I-V 
71. The is linear behavior betwee i : 
: n change in resistance w.rt temperature below 0°C 
yy P=— 
R 
ey 
A 
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Q.2 


Q.3 


Q.4 


Q.5 


Q.6 


Q.7 


Q.8 


Q.9 


Q.10 


TOPIG-WISE MGQ’s 
The magnetic field due to tt 


1e electric current in a conducting straight wire is: 
A. Towards the centre of the conducting wire 


B. In the direction of the electric current 
C. Circular around the conducting wire 
D. In the direction opposite to the electric current 


Two parallel wires carrying currents in the opposite directions 
A. Repel each other 


B. Attract each other 

C. Have no effect upon each other 

D. They cancel out their individual magnetic fields 

The direction of the magnetic lines of force depends upon: 


A. Nature of the material of the conducting wire 

B. Amount of the current 

C. Area of the conducting wire 

D. Direction of the current 

The direction at a point on the magnetic lines of foree can be taken along: 
A. Normal at that point 

B. Axis of the magnetic line of force at thatpoint 

C. The tangent at that point 

D. Can’t be taken 

The direction of the magnetic lines of forcécan be found by using: 


A. Right hand rule B. Left hand rule 

C. Henry’s law D. Faraday’s law 

A uniform magnetic field is represented by a set of lines of force which are 
A. Parallel B. Convergent 

C. Divergent D. None of these 


When a current carrying conductor i is placed in a magnetic field. It moves from a region 
of 

A. Stronger to weak field B. Weak to strong field 

C. Strong 10 weak if current is large D. Weak to strong if current is large 

Magnetic lines of force 

A. Always intersect 

B. Tend to erowd far away from the poles of a magnet 

CG) Arealways in closed shape 

D. Do not pass through vacuum 

A magnetic needle is kept in a non-uniform magnetic field. It experiences 


A. Neither a force on a torque B. A force but not a torque 
C. Atorgue but nota force - D. A force and a torque 
Which of the following quantity is not affected by a magnetic field? 
A. Stationary charge B. Change in magnetic flux 


C. Moving charge D. Current flowing in a conductor 


She ai = Si Ne a et er ane eee 
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: i yn in t 
Q.11 A straight current carrying conductor is shov a aizection’of adie 
observes it from below at paint “B”, What must be 


field observed? 
A. Clock-wise 
C. Anti-clock wise 

Q.12 Magnetic field has its application in 
A. Motors 
C. Generators 

Q.13 A conductor is shown in the figure connected with the terminals 
What is true about this? . 


A. Bis present inside conductor os rae 


B. Band E both are present inside conductor 


B. Out of paper 
D. Into the paper 


B. Current detector 


D. All 
of @ source as shown. 


C. Bis present outside conductor 


D. Bis outside while E is inside conductor 

Q.14 A square coil 10m? area is placed perpendicular to a uniform magnetic field of strength 
103 web/m?. The magnetic flux through the coil. 
A. 10 weber 3 B. 10° weber 
C. 10° weber D. 10° weber 

Q.15 A magnetic field of 2.5 T passes perpendicular to a disc of radius 2cm. Find the magnetic 
flux associated with the disc. 
A.3.14x 10° Wb B. 3.14 x 107 Wb 
C. 3.14 x 107 Wb D. 3.14 x 10° Wb 

Q.16 A coil of area of cross section 10-*m? and 100 turns is placed in a magnetic field of 1T, 
with its axis making an angle 60° with the field. Find the total flux associated with the 


field. 
A. 0.5 Wb B. 0.3 Wb 
C. 0.4 Wb ‘D. 0.2 Wb 


Q.17 When the coil is rotated between the pole pieces of a magnet, during one complete 
rotation of the coil, how,aften will the magnetic flux linked with coil be maximum and 


minimum? 
si Maximum and minimum once each B. Maximum once minimum twice 
. Maximum and minimum twice each D. Maximum twice, minimum once 


Q.18 When-area is placed perpendicular to external magnetic field the magnetic flux will be? 


A: Minimum i 
B. In between maximum and minimum 
C. Maximum D. None 


QA9 » Direction of magnetic flux is 
A. Normal to the surface B. At any angle 
C, Parallel to the surface D. No i 


Q.20 Af0.5 T magnetic field is pe i 
g perpendicular to the 0.5 m? area then the magnetic flux would 


be 
A. 0.25 Wb 
B. 1.25 Wb 
C.6:; 
neon D. Zero 
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1 20 Wb magnetic flux passes thr rae a 
Q2 density would be P hrough the 5m? area of certain sheet, the magnetic flux 
A.2 Wb m? 
C.4Wb m2 B, 6Wb m? 
: , D. 8Wb m? 
he Relationshi , : yl, 
Q.22 r P between tesla(T) and smaller unit gauss(G) of magnetic induction is given 
 IT=10°G a 
ee B. IT =10°G 
cceiein D. IT=10'G 
Q.23. Weber ampere per metre is equal to 
A. — B. Newton 
eee D. Henry 
Q.24 The unit - magnetic flux density is 
A. Wbm B. NA”! m-! 
C. Tesla ; D. All of these 
Q.25 The magnetic induction B is also called the 
A. Flux B. Flux density 
C. Density D. Pesla 
Q.26 A2 MeV proton is moving perpendicular to a uniform magnetic field of 2.5 T. The force 
on the proton is: 
A.2.5x 10°'N B.2.5« 107! N 
C.8x10''N Dns x 10°'? N 
Q.27 The magnitude of the force on a moving charge is maximum when angle between the 
velocity of the charge and the magnetic field is, 
A. 0° - mS. 90° 
Cc. 180° ' D. 45° 
Q.28 Ifa charge particle enters auniform magnetic field, there is a change in its 
A. Kinetic energy B. Direction of velocity 
C. Magnitude of velocity D. All of these 
Q.29 The fig shows a uniform magnetic field B directed into the plane of paper. A particle 
with negative‘charge moves in the plane, which of four paths 1, 2, 3 or 4 does the particle 
follow 
oP ge” date 
ys 24% 
Path-4 saat taco rid Path-2 
aya «8 
Path-3 x 
A. Path | B. Rat 2 
C. Path 2 D. Path 4 
Q/30 Which of the following Statements is false? _ 
A. A stationary charge produces a constant electric field 
B. An accelerated charge produces combination of varying electric and magnetic field 
C. A moving charge with uniform speed produces a constant magnetic field. 
D A conductor carrying steady current has no electric field in it 
i LL A Oe LAS 
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Q.31 In the given figure the electron enters into the magnetic field. It deflects in irection 


B. -ve X direction 


A. +ve X direction es 
D. — ve Y direction 


C. + ve Y direction 


Q.32 In the formula F = q (vx C. 
A. F must be perpendicular to v but not necessarily to B 


B. v must be perpendicular to B but not necessarily to F 

C. F must be perpendicular to both v and B 

D. All three vectors must be mutually perpendicular ¢ 
Q.33 In the figure below, what is the aba of the magnetic force Fa? 


¥ “| 
A. To the right B. Downward; in the plane of the page 
C. Upward, in the plane of the page D. Out of the plane of the page 
Q.34 Which of the following cannot be deflected byya magnetic field? 
A. Alpha rays B. Gamma rays 
C. Beta rays D»Cosmic rays 
Q35 The following diagrams shows/an electron passing through a magnetic field. Which 
diagram shows the possible path of the electrons as they pass through the field? 


a 
(a) x x % ; (c) 
Path of electron Path of electro 
X Xx X 
Magnetic field agnetic field 
b xX x Xx 
(0) Path of electron (d) © © © 
Magnetic field 
Xx X Xx © © 
Magnetic field 
Path of electron 
X x » 4 © 
Q.36 Work done by magnetic force on a moving charge particle is ~ 
A. Positive B. Zero 
C. Negative D. Infinite 


Q.37¢ A positively charged particle moving duce east ¢ i uni ; 
directed vertically upwards. The Particle will wet? 8 Tegtonofuniformamagnetie field 


A. Continue to move due east 

B. Move in a circular orbit with its speed increases 
C. Move in a circular orbit with its speed unchanged 
D. Get deflected vertically upwards 
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Q38 Astrong magnetic field is applied to a station 


A. Electron move in the dire-ti 


= ary electron, then 
HOCH OF field B. Electron stan spinning 
C. Electron move opposite to fieid D Pistndeice eds ay 
Q39 can aah ease, rans charge is zero then angle between the velocity of the 
A. & B. 45° 
C. HF D. 120° 
9.40 An electron enters in a uniform magnetic field m king an angle 60° with field. The shape 
of its trajectory in magnetic field is ° 
A. Circle B. Straight line 
C. Parabola D. te 
QA1 Which of the following in motion cannot be deflected by magnetic field? 
A. Electron B. Proton 
C. Neutron D. Sodium ion 
Q42 When a charged particle is projected perpendicularly in a magnetic field its trajectory is 
A. Hyperbola B. Parabola 
C. Helix D. Circular 
Q43 When a charged particle moves through a magnetic field, it suffers a change in 
A. Direction B. Energy 
C. Speed D: No change 
Q44 Magnetic field is caused by 
A. Stationary charge 


B»yA moying negative charge only 

C. A moving positive charge only D. Moving positive and negative charges both 

A charged particle moves through.a magnetic field in a direction perpendicular to it. 
Which of the following remain ainchanged for the particle? 

A. Velocity B. Speed 

C. Acceleration 


QA5 


D. Direction 

The diagram shows an electron asit enters magnetic field. The path of the electron and 
the magnetic field are in the plane of the paper. 

In which direction is the electron initially deflected? 


QA6 


fAagnetic field 
LEE Incoming path of 
. electron 
A. into the plane.of the paper | B. to the left of its incoming path 
C.out.of the plane of the paper D. to the right of its incoming path 


QA7 An electron moves in the negative x direction, through a uniform magnetic field in the 
negative y direction. The magnetic cen the electron is 


B 
A. In the negative z direction B. In the negative y direction 
C. In the positive z direction D. In the positive y direction 


ne nsteenenenersennnenennn RRS 
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Q.48 Aneclectric charge in uniform motion produces: . 
A. An electric field B. A magnetic field 


C. Both magnetic and electric fields D. Neither magnetic nor electric fields 
Q.49 A charge of two micro coulombs (2 »C) moves with velocity of two meter persecond 


(2 m/sec) in the direction of two Tesla magnetic field. The force that eee ial be: 
A.2N B, Zero 
C. 8N D. 4N 
Q.50 Force experienced by a moving charge in a magnetic field is: (MCAT 2009) 
A. F= BA cosO B. F = pto NI 
C.F =q(vxB) D. F=1(Lx B) 
Q.51 Which onc of the following relations is correct? (MCAT 2010) 
A.l whm?=Nm' Al B. | Tesla = 10% Gausses 
C.1 wb m* = | Tesla D. All of these 


Q.52 Two long parallel wires Wire ] and Wire 2 repel each other as shown in the figure. 
What could be the reasons? . (MCAT 2011) 


Wie 1 


Wire 2 | 


A. Both carry current in same direction 
B. Both carry current in opposite direction 
C. Wire | has current, but Wire has no current 
D. Wire 2 has current, wire l/has no current 
Q.53 The SI unit of magnetic flux is weber which is equal to: (ETEA 2011) 
A. NmA'! B. Nm’A"! 
C. Nam’ : D. AmA” 
Q.54 Two long straight parallel wires held vertically, have equal but opposite currents as 
shown in the figure. (MCAT 2012) 


Which of the following effect will be observed? 

A; Magnétic field at *X’ is stronger than that at ‘Y’ and 'Z” 

B. Magnetic field at 'X’, and 'Z’ are same 

C, Magnetic field at *X’ is weaker than that at Z 

0, Magnetic ficld at" is weaker than that at out, stronger than that at °Z” 

Q55 A long straight current carrying conductor has current direction from bottom to oP 
when held vertically. What will be the direction of magnetic field lines when observe 
from below the conductor? 

A. Clockwise (MCAT 2013) 


C. Anticlockwise B. Vertically upward 


D, Vertically downward 
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Q.57 


Q.59 


Q.60 


Q.61 


Q.62 


Q.63 
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Due to current in straight 
ght conductor the distance between magnetic field lines. 
A. Increases away from conductor — 
B. Increases towards conductor 
C. Decreases away from conductor 


D. Decreases and then increases towards conductor 


If the value of eti Ci 
magnetic flux is 1OWb, when magnetic lines of force containing magnetic 


field strength of 1Tesla passin 
; throug it ar 2 
magnetic field and unit area is: : ugh unit area of 10m? then the angle between 


6 (MDCAT2017) 

A. ie B, 360° 

C.9u D. 45° 

A charge is pactane with Velocity of 10m/s in a magnetic field of 10T at angle of 60°. If 
force of 2.78 x 10-'’ N is exerted on the charge then value of charge will be: 


(MDCAT 2017) 
A. 1.60x 10°C B. 2.70 x 10omae 
C. 4.80 x 107°C | D. 3.20 xA0°” C 
Electric current is flowing through a straight conductor as shown in figure given below. 
The direction of magnetic lines of force will be (MDCAT 2017) 
A. Anticlockwise B. Clockwise 
C. From Bottom to Top D. From Top to Bottom 


Two long, parallel conductors which are free to move are arranged 1.0 cm apart. A 
steady current of 20 A flows, inveach of the conductor in the same direction. The 


conductors : (MDCAT 2018) 
A. remain stationary B. move towards each other 
C. move away from each other D. move at right angles to cach other 


A neutron haying mass equal to a proton (mp= 1.6 x 10-77 kg) is moving in a magnetic 
field of intensity 1220 x 10° T with a speed of 2.0 x 10-7 ms"! what is the Maximum force 


experienced bythe neutron. : (MDCAT 2018) 

A. 3.84 * 1050N B.ON 

C. 3.84 x 1077N D. 38.4 x 10°°N 

e/nilofan.electron is given by the relationship, (MDCAT 2018) 

A. e/m=2(V/B?r) B. e/m=(V/Br) 

CG. e/m=V1/B D, e/m=VB/r 

Magnetic flux is maximum when angle between magnetic field and vector area is 
(NMDCAT 2020) 

A.0° B. 90° 

C,180° D, 45° 
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EXPLANATORY NOTES) 
__EAFLANATORY NOTES 
Lo ecseaea Is circular in case of g straight wire | 
Two parallel wires having current j ae 

2. ie ee ie Wess, aie “ cere lways repel cach other because 
3 Direction of magnetic field depends u | i 
4 Direction of magnetic field is along tl 
5 Right hand rule indicates the direction of magnetic lines of force 
é. Parallel lines of forces produce uniform field. | 
fi 
8 
9 


pon direction of current according, to rightiaiidwule, 
de tangent on a curve, 


Current carrying conductor will move from stronger to weaker magnetic field. 
Because magnetic monopoles do not exist in nature, } 

: Magnetic force produces force and torque on magnetic needle duc to position of magnetic needle. 

10. F,=qvB>v=0, Fm = 0 for stationary charge. 

According to right hand rule the direction of magnetic ficld line willbe anti-clock-wise. 

12. Motors, generators and current detectors all are applications of magnetic field. 

13. Magnetic field is always produced around the electriefield. 

14. 6=BA=10? x 10?= 10 weber é 

15. =BAcos@ =B (m1) cosO = 2.5 x m (2 x 10)¥eos09 23.14 x 103 wb 

16. $=nBAcos® = 100 x 1 x 10 x cos 60° = 0.5 wb 

17. | In one complete rotation of coil, magneticfluxlinked with coil two times maximum and two 

times minimum. - 

18. o=BAcos0 = BAcos0° = BA (maximum) 

19. | Magnetic flux is a scalar quantity, 

20. ¢=B.A=0.5x0.5=0.25Wb 


21. B=+=—==4Wbm" 


22. 1T=10'G y 
weberxampere NmA “A N 
meter m 


24, Basic from unit conyersion. 
25. Book information: 


fe 
26. K.E=my =>y= ye ; F=qvB 
\ m 


27. FeqvBsind; F.,=qvB *"sin90°=1 

28. Magnetic force is just a deflecting force. 

29. According to right hand rule the electron will be deflected downward when magnetic 
field is into the plane. . 

30. When an electron charge will move through a conductor it will carry its electric field. 

314 ~ According to right hand rule the electron will be deflected downward when magnetic 
field is into the plane. . | 

32. By using the concept of cross product the resultant force will be perpendicular to both 
¥ and B. 

33. By using right hand rule the magnetic force will be out of the plane of the page. 


i cia BE EE Ne oe eS ee ee 
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34. F=qvBsin@ , F=0 vgs 0 
35. Application of right hand palm rule 
36. Magnetic force is perpendicular to ve 
37. According to F= q(¥ x B) 
In perpendicular magnetic field, the p 
field does not cause any change in spee 
38. =qvBsin@ , FO VV= 0 
39. F = qvBsin@ = F =0 when §=0 
40. If angle equal to 90°, then trajectory will be circle a 
41. Only charge particle can deflect in a magnetic field. 
42. When 6 = 90° path is circular —— 
43. Magnetic field is deflecting field which only change the direction. 
44. Moving charge (may +ve or -ve) produce magnetic field 
45, Magnetic field does no work so, K.E of charge remain same, S' 
46. Electron will be deflected out of plane of paper due to magnetic 


d rule. 


Te ing ’s left han ‘ 
or Fleming p article so no work is done. 


locity of the charge 


ath of a charged particle is a circle, and the magnetic 


d and energy. 


nd 90° >@ > 0° trajectory will be helix. 


So speed also remain same. 
foree by right hand rule. 


(7, By using the concept of cross product the direction of force on electron will be in negative z 
direction. ; ; 
48. When an electronic charge is at rest, It produces only electri¢field but when electric charge is 


in uniform motion, it produces both magnetic and electrio,field. 
49.  F=qvbBsin@ .. 6=0° >F=qvB sin 0° =0 
50. ‘Force on moving charge Is F=q (V x B) 
51. —_ All relations are correct. 
52. Unlike currents in wires repell eachother, 
53. Os —-B.A= F, 
IL 
54. At ~X™ wwo fields reinforce each other by R.H.R. So magnetic field at “X”* is stronger than 
that at “Y~ and “Z”™. 
55. By RHR the direction of magnetic field lines in a current carrying wire is clock-wise. 


1 
56. Bo Near the conductor, magnetic field lines are closer while away from conductor, 


c 
magnetic field dines are wider. 
57. © = BAcos® 


@=cos” (+) =cos’ ] =cos” (1) = (0° or 180° 


1x10 
58. F =qvBssin.0. 
mo | gepw../8x 10°” —-2.78x10""x2 5.5610" 
a eee 8.2 x10 PC 
vBsind 10x10xsin60 [3 17% 
59/ » Use Conventional Current and R.H.R 
60. “When current flows in same direction in the wires, wires 
‘ ’ tt 
61. F =qvBSin6@ => q=0 for neutron > F =0 conan 


A 2V 
m : Br’ 
63. ¢m=B.A=BAcos0° so flux will be maximum. 
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Q.2 


Q3 


Q.4 


Q5 


Q.6 


Q7 


TOPIC-WISE MCO’s 


Which of the following will not generate em 
A. Holding a magnet stationary inside a coil 
B. Rotating a coil around a stationary coil 

C. Rotating a coil in a magnetic field 

D. Moving a bar magnet across a flat piece of metal. 


Which one of the following does not affect the magnitude of the induced emf in 
electromagnetic induction? 


A. The strength of the magnetic field linking to the coil 
B. The speed with which the coil cuts the magnetic field 


C. The resistance of the coil cutting the ee field 
D. The number of turns in the coil 
Relative motion between a 


A. Magnet B. Insulator 
C. Iron bar D. Alhof these 


In a closed ring (a) and in an open ring (b) magnets.are falling along the axis of the ring. 
The current generated in a and b have directions 


f? 


and a conducting coil produces current in the coil 


(a) (b) 
A. Clockwise, Zero B. Anticlockwise, clockwise 
C. Anticlockwise, zero D. Zero, zero 


The direction of induced current in a coil or circuit is such that it opposes every cause of 


- its production. This lawis given by 


A. Faraday | B. Lenz 
C. Kirchhoff 4 D. Ampere 


A metallic circular ring is suspended by a string and is kept in a vertical plane. When a 
magnet is approached towards the ring then it will 


A. Remain stationary B. Get displaced towards the magnet 
C. Get displaced away from the magnet D. Nothing can be said 


In the equation ¢ = nt the negative sign indicates that 
t 


A. The self-induced current opposes its cause 

B. The induced e.m.f opposes the change which produces it. 
C. The accordance of equation with the Lenz’s Law 

D. All of the above 


KETS- PRACTICE BOOK 105 


Electromagnetic Induction 


x linkages. 


in flu 
Q.8 Thee.m.f. induced in a coil is ...+++++ the rate of cee ie 
A. Directly proportional to B. Indepen 


i None of the above 
C. Inversely proportional to D. sieabibinte on ) 
Q.9 A coil having 500 square loops each of side 10 cm Is placed no agnetic 


1 .m.f. in v: i 
induction which increases at the rate of 1.0 tesla/second. The induced e.m valts is 


A. 5 B. | 
C.0.1 D. 0.5 


Q.10 Ina circuit with a coil of resistance 2 ohms, the magnetic i head 
10.0 Wh in 0.2 second. The charge that flows in the coil during this time ts 


A. 5.0 coulomb B. 1.0 coulomb 
C. 4.0 coulomb D. 0.8 coulomb 


Q.11 A magnet falls with its S-pole along the axis of ring. The current generated is .... And 


acceleration is 


flux changes from 2.0 WD to 


~ 


Al 
<< ¢ 


A. Clockwise, > g B. Anticlockwise, > g 

C. Clockwise, < g D»Anticlockwise, < g 
Q.12 Lenz’s law is a manifestation of the conservation of 

A. Current B. Energy 

C. Voltage D. All of these 


Q.13 When a coil of cross-sectional area A and number of turns JN is rotated in a uniform 
magnetic field B with angular velocity @, then the maximum emf induced in the coil will 


be 

A. BNA B. BNA@ 
Bao 

oa ~ D. Zero 


Q.14 The graph shows how/an alternating current | of peak value I, varies with timet. 


Which expression gives the alternating current | ? 


A. 151, sin (Smt) B. I=] in( mt ) 


27 
fyi=) sinj — 
0 (2 D, [= I, sin(800nt) 
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Q.I> 


Q.17 
Q.18 


Q.19 


Q.20 


Q.21 


The diagram shows how the emf. ofa 


‘i . simple generator varices with time. What is the 
frequency and the maximum y ple generator varies with tim 


alue of the e.m.f? 
emf (V) 


energy into electrical energy 


A. Sound B. Heat 

C. Mechanical D. Magnetic 

The output of an a.c. generator has a 

A. Sinusoidal shape . Bé Triangular shape 
C. Square shape D. Straight line shape 
The principle of an electric generator is.based on 

A. Faraday’s law B. Ampere’s law 

C. Coulomb’s law . D. Lenz’s law 


The armature of a generator consists.of a flat square coil of side 4 cm and 200 turns. The 
coil rotates in a magnetic field of 0.75T»The angular speed so that a maximum emf of 
1.6V is generated is 


20 20 
A. =rads"! B. rpm 
3 3 P 
.. > rotations!s D. None 


The graph shows the variation with time t of a low-frequency alternating voltage V. 


Which expression is a representation of this voltage? 


A, 0.5sin(0.47t) B. 1.0sin(0.2nt) 
CyO.5sin(1Ont) | D. 1.0sin(10xt) 
Which quantity is increased in step-down transformer? 

A. Current B. Power 

C. Voltage D. Frequency 


Be 
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Q.22 


Q.23 


Q.24 


Q.25 


Q.26 


Q.27 


Q.28 


Q.29 


Q.30 


Q.31 


sformer? . 
B. Potential 
C. Power D. Frequency 
The voltage in the primary and the secondary coils of a step-up transformer are 200 -V 
and 4 kV respectively. If the current in the primary is 1 ampere then the current in the 


secondary coil will be 

A. 50 mA B. 500 mA 
C.5A D.5mA 
The turn ratio of a transformer is 2:3. If the current through primary, is 3A, then 


current through load resistance is 
ALIA B. 4.5 A 


C.2A DISA 


A transformer is used to 

A. Convert alternating current to direct current 

B. Convert mechanical energy to electrical energy 

C. Convert direct current to alternating current 

D. Change the level of alternating voltage 

A transformer is used to light a 100 W and 110 V " from 220 V mains. If the main 
current is 0.5 A, the efficiency of the transformers approximately. 

A. 10% B. 30% 

C.50% D. 90 % 

If the current in the primary coil and number of turns in it are Ip and Np respectively 
and the number of turns and current in the Secondary are Ns and I; respectively then the 


value the of Ns: Np 


Which of the remain constant in a tran 
A. Current 


A. hh B. I, 7 
isk D. I,:1, 
The ratio of emf across primary coil to the emf across secondary coil is 
A. N, B a 

N, I, 

be 
C. r | D. None of these 

P 

In step up transformer, voltage in the secondary increases and power in secondary 
A. Remain‘same B. Increases because current decreases 
C. Decreases because voltage increases D. May increases if voltage remain same 
In a transformer heat is produced due to eddy current in 
A. Primary coil . B. Secondary coil 
C. Iron core D. All of these 


_ Wa — is the energy expended to magnetize and dem 
agneti ial in 
each cyele of the A.C. gnetize mee core mater! 


As Power loss B. Heat loss 

C. Hysteresis loss D. All of the above 
Laminated core in a transformer is used to reduce 

A. Eddy current losses 


B. Hysteresi 
C. Iron losses ysteresis losses 


D. Heat losses due to resistance 


a 
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43 The loss of power in transformer is duo 
Q A. Eddy current Is due to 
C. Resistance of coils . alas hysteresis 
4 Astep-down transformer, tr : - All 
Q secondary coil are 5A ie ak ms 220 volt to If volt. If the current in primary and 
A. 70% respectively, efficiency of transformer is 
Cc. 40% B. 20% 
Q.35 if turns in primary = 50 j Di 20% 
we ™ IV, Sccondary = 2 - me % — < 
then output power will be about 00, primary voltage = 120V, primary current3A, 


. 360 W 
: 6 W B. 460 W 
36 To improve efficiency of D. Zero 
Q- agtiexhtniti he y of transformer the flux coupling between primaty & secondary 
neyo B. Maximum 
C. May be small or may be maximum D. Zero 


Q.37 Primary and secondary coils of a transformer have 50‘and 200Murns respectively. When 
primary is connected to 9-volt battery secondary voltage is 


A. 90 B. 18 
C. 36 D. Zero 


Q.38 The ratio of secondary to the primary turnsdn a (fansformer is 3 : 2. If the power output 
be P, then the input power neglecting all loses must b@equal to 


A.5?P B. Wap 
CP p. 2p 
5 


Q.39 The efficiency of transformer isyvery,high because | 
A. There is no moving part in a‘transformer B. It produces very high voltage 
C. It produces very low voltage D. None of the above 

Q.40 A step-down transformer is used ona 1000 V line to deliver 20 A at 120 V at the 
secondary coil. If the efficiencyjof the transformer is 80% the current drawn from the 


line is. 
A.3 A B.30A 
C.0.3A D.2.4A 
Q.41 Astep-up transformer 
A. Increases power-leyel B. Decreases current-level 
C. Increases voltage-level D. Both B and C 


Q.42 The number of turns in the primary and secondary coil of a step up transformer are 200 
and 500 respectively. If the power in the input is 100 Watt and current 1A then the 
output power and current will respectively 
A.100 W,2A B. 200 W, 0.2 A 

C.400W,4A D. 100 W, 0.4 A 


“ PAST PAPER:MCQs | 


Q43 A transformer changes 12V to 18000 V and there are 6000 turns in the secondary coil. 


The number of turns in the primary coil are: (ETEA 2009) 
A, 40 B, 20) ; 
C. 30 D. 4 
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‘ ‘nally i (ETEA 2016 

Q.44 The phenomenon of mutual induction !s practically used Is j 

A. Transformer B. Generator 

C. Galvanometer D. Avometer oe 
Q.45 The phenomenon used for producing emf in coil of generator 1s; (ETEA 2047) 

A. Mutual induction B. Self-inducuon —_ 

C. Electrostatic induction D. Electromagnetic inductions — 
Q.46 The function of main transformer is to convert: ( A.2018) 


A. One direct voltage to another direct voltage of different magnitude 
B. One alternating voltage to another alternating voltage of different magnitude 
C. A high value altemating voltage to low value direct voltage 
D. A high value altemating current to low value direct voltage é 
Q.47_ In transmission from grid station, power losses are minimizedéby: (NMDCAT 2020) 


A. Increasing current B. Decreasing current 
C. Increasing resistance D. Increasing voltage 

Q.48 The domestic electricity supply has a frequency of: (NMDCAT 2020) 
A. 150 Hz B. 100 Hz 
C. 50 Hz D. 25 Ha 

Q.49 Transformer is a device which steps up or stepsdown the input: (NMDCAT 2020) 
A. Current B. Voltage 
C. Energy D. Power 

Q.50 Ifa stationary bar magnet is placed near a coil at rest so maximum lines of force passes 
through the coil, the galvanometer shows: (NMDCAT 2020) 
A. Maximum current B. Minimum current . 
C. No current D. Intermediate value of current 
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> a 
EXPLANATORY NOTES)» 


Holding a magnet inside Solenoid will not 
Resistance of coil has no effect on emf 


Induce current will produce When there is relative motion between magnet and coil. 

(i) A magnet falls with S-pole along the axis of ring, So according to — ’s Jaw Szpole form 
along the face of magnet. As shown in Fig. the current clock wise 

(ii) The ring is open. So, no current induced in the ring ie I= 0 | 

5,  Itis the statement of Lenz’s law, | 


change magnetic flux. Hence no emf is generated 


~Yy PS 


6. According to Lenz's law, the current induced in the ring oppose the éause that produce it 


Ens | 
7. All options are correct by using Lenz’s law. 
8 = at >En = 
At At 


AB 
9. e=N{ 52}, Acos0 =500%1x(10%10") cos0° BY 


0. eed spa deag Q_ Ao 
At At At RAt 


11. 
(i) A magnet falls with S-pole along the axis of ring. So according to lenz’s 


law S-pole form along the faceof, magnet. As shown in Fig. the current 
clock wise. 


(ii) Due to repulsion between magnet and ring, the acceleration of magnet is 


12. Lenz’s‘law.is a manifestation of the conservation of energy. : 


13. _— As, 6 = NwABsin 0 
Formaximum induced emf 0 = 90° 
&= NoAB 
14. | [21,sinwt =I, sin(2zf t) 
From the graph, the period T is 2.5 ms. 
] 
~ 25x10" 
I =1, sin(2m(400)t) = 1, sin (800nt) 


ST See 


i 


Frequency, f = 400 Hz 


a a a a 
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From graph 
V,=2V 
T=Sms 
=5x107 sec 
As 
a e. 
T 5x10° 
10° _ 1000 
5 5 
= 200 Hz 


Generator is a device that converts mechanical energy into electrical energy. 


Output of A.C generator is a sine wave. | 
Electric generator work on the principal of Faraday’s law 


&€=Na@AB 
Fan NOM Ogg -—— a a 
(200)(** (ars) 
100x100 


27 27 
V =V, sin(—t) = 0.5sin| —-t 0.5 10zt 
i CF ) & ) Ne 
Transformer is a device whichis Use to increase or decrease the alternating voltage. 


P=VI=9 P=same = Vc 2 


as Neo Mel be 
N, V,. Ig 


From relation current and voltage changes. Only for ideal transformer power remain same 
otherwise powefalso changes. But frequency in transformer does not change. 


ae 


- KET 
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26. 


34. 


55. 


36. 
ST. 
38. 


39. 


40. 


Electromagnetic Induction 
Because transformer only works w; 
i pease ath alternating Voltage and it is used increase or decrease 
the alternating voltages, S Us 


P 
efficiency = “100 


input 
_ 100 100 
x100 =... 
” Velh 220%0,5 10 
100 
= — x 100 = 90° 
110 i 
As, Ns Vs bb 
P Vp Ie 
As, si Ty Vp _ Is 
Vp I, Vs IL, 


In an ideal transformer power remain same. 


The magnetic flux changes through solid conductor (core material), induce current (ic eddy 


current) are setup in closed path in the body of cofiductor. ‘it.results in power dissipation and 
heating of core material. 


Hysteresis loss 

The insulation between lamination sheetSishould be perfect so as to stop the flow of eddy 

currents. 

(i) The eddy current results in power dissipation and heating of the core material. 

(ii) | Hysteresis loss (magnetic hysteresis) is the energy spent to magnetize and 
demagnetize the core material 

(iii) | The power also loss in transformer due to resistance of coil. 


— Pourput 100% — ge ee” - 09 
bos dg 220(5) 1100 


%n = 0.9x100%=90% 

P =P. =I, Vi=120x3 = 360 W 

Flux coupling between primary and secondary coils must be maximum. 

Voltage by a battery is D.C but transformer operates on A.C 

Trafigformer is a device use to step up or down alternating current and voltage keeping power 


constant ideally. 
A machine having moving parts reduce its efficiency due to frictional losses but in 


transformer there is no moving parts. 


VA LY, =0,.8 
PLY, 
fo< as _ (20)120) _ 34 


’  V,(0.8) ~ (1000)(0.8) 
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41. 
42. 


43. 


44, 
45, 
46. 


47. 


48. 
49, 
50. 


cases. 
Step-up transformer increase voltage level hence current level decr 


Power input = power output for an ideal transformer 


N 
For current el 
I 
p Ss 
Vs NS 6, Np = xVp 
Vp Np Vs 


Principle of transformer. 

Principle of ac generator. 

The function of main transformer is to convert one a 
voltage of different magnitude. 

P=VI 

If I decrease and voltage increase 

So P=PRt 

Power losses will be minimum. 

Frequency is used in Pakistan is 50 Hz. 

Basically transformer is used to step up or step down voltage: 

Induced emf and induced current flows if there isjrate of change of magnetic flux. 


Iternating voltage*tojanother alternating 


EmMF=-Nnd! 
At 
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The device which coverts A.C into D.C ig ¢ 


alled 
A. Oscillator B. Transducer 
C. Rectifier D, Diode 
The types of rectifications are 
A.3 B. 4 
c.5 D.2 


Rectification is possible by 

A, Transistor B. Diode 

C, Amplifier D. Capacitor 
The semiconductor diode can be used as a rectifier because 


A. It has low resistance to the current flow when forward biased & high resistance when 
reverse biased 


B. It has low resistance to the current flow when forward biased 
C. It has high resistance to the current flow when reverse,biased 
D. Its conductivity increases with rise of temperature 


In the half-wave rectifier circuit showmmWhich one of the following wave forms is true 
for diode, the output across C and D? 


7? : aA a Aes 


For.the given circuit of PN-junction diode, which of the following statement is correct 
R 


V 


A. In forward biasing the voltage across R is 2V 
B. In reverse biasing the voltage across R is V 
C. In forward biasing the voltage across R is V 
D. In reverse biasing the voltage across R is 2V 


aE EEE 
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Q.7 


Q.s 


Q.9 


Q.10 


Q.11 


Q.12 


Q.13 


Q.14 


Q.15 


Q.16 


The simplest type of rectification known as half wave rectification is obtained by 


A. Using a transistor 

B. Suppressing half wave of A.C supply by using diode 
C. Suppressing the harmonics in A.C voltage 

D. Using a Coolidge tube 

Output of half wave rectifier is suitable only 
A. To operate radio B. Charging batteries » 


C. For running a D.C motor D. All of these 


During the interval 0 > =the forward biased diode offers 


A. Very small resistance B. Very high resistance 

C. Very small current flow through it D. Zero resistance 

In a half wave rectifier, the frequency of the input is N, the frequency and form of the 
output will be 

A. N/2 and Pulsating B. 2 N and steady 

C. N and Pulsating D. N and continuous 

The most common device used as filter is 

A. Capacitor B. Transformer 

C. Resistor D. Transistor 

The method by which only one half of ACjeycle is converted into direct current is called 
A. Half wave amplification B. Full wave rectification 

C. Half wave rectification. D» Full wave amplification 


If time period of input T in the full wave bridge rectifier circuit, then time period of the 
pulsating output of the circuitwill be ~ - 


A.T B. T/2 

25 D. T/4 

In a bridge rectifier how many diode conduct during each half cycle of input A.C 
A2 B. 1 
C3 D. All 


If a full wave rectifier circuit is operating from 50 Hz mains, the fundamental frequency 
in the ripple will be 

A. 50 Hz B. 70.7 Hz 

C. 100 Hz D. 25 Hz 


In figure the input Is across the terminals A and C and the output is across B and D. 
Then theoutput is 


A. Half wave rectified 


C Tew B. Full wave rectified 


D. Same as input 


Ne ern 


KETS- PRACTICE BOOK 


116 


r- 


oO ic-10 
ices Electronics 
17 Toreduce ripples in the output , ; 
Q A. Diodes having low Narmada rectifier we should use 
C. Diodes having high fonv ; B. Low frequency A.C 
© in full wave a ard resistance D. A filter circuit 
n full wave rectificati 
Q.l on, the output D.C. voltage across the load is obtained for 
A. The positive half cy 
ak posit’ ue of input A.C B. The complete cycle of input A.C 
. The negative half cycle of input A.C D. All of the ab 
g.19 In the following figure Cate sees 
‘ R 
A. D; and D3; conducts simultaneously B. D; and D2 coridiiets alternatively 
C. D; and D2 conducts simultaneously D. Both A andC 
Q.20 i voltage of rectifier is not smooth. It can be made smooth by using a circuit known 
A. Wheat stone circuit B. Ri ircui 
: re . Ripple circuit 
C. Bridge circuit D. Filter circuit 
Q.21 In the diagram, diodes are arranged for the full)wave rectification where input 
alternating voltage must be applied 
R 
a c 
A. across A and B B. Across B and D 
C. Across A and C D. Across B and C 
Q.22 The basic reason why a full,wave rectifier has a twice the efficiency of a half wave 
rectifier is that 
A. It make use of transformer 
B. It utilizes both half cyele of the input 
C. Its ripple factor is much less 
D. Its output frequency is double the frequency 
Q.23 If an A.C voltage of rms value of 10V is applied as input of half wave rectifier, then the 
rms Voltage value of D.C output will be 
A. 10°V B. 10.3 V 
C.10,7V D. 9.3 V 
Q.24 Ifa half-wave rectifier is used to convert 50Hz A.C into D.C then the number of pulses 
presentin rectifier voltage is: 
A. 25 B. 100 
C. 50 D. 75 
Q.25 “The output from a full wave rectifier is 


B. Uni-directional 


A. An ac voltage 
D, Both B and C 


C. Pulsating de 
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Q.26 


Q.27 


Q.28 


Q.29 


Q.30 


Q31 


¢ -ent into dir . 
Conversion of alternating current into 3. Amplification 


A. Rectification Oscillation | ; — 
C. Regeneration ae be made smooth by using a circuit know) 
Output voltage of rectifier is not smooth. It cé (MDCAT 2017) 
sai ipple circuit 
A. Wheat stone circuit 7 Sie circuit 
C. Bridge circuit per le of the input? 
c half cycte 
at happens for the posittv ' (MDCAT 2017) 


In the following figure wh 


R 
A. D; and D3 conducts B. Ds and Dz conducts 
D. Ds and D; conducts 


C. D; and D2 conducts ( 
In case of half wave rectification, resistance of diode during negative half of A.C is: 
(MDCAT 2018) 


A. Very high B. Aifew ohms 
C. Very low D. Negligible 
The direction of current through theJoad resistance of a full-wave rectification circuit: 
(MDCAT 2018) 
A. Inverts for negative cycle B, Inverts for positive cycle 
C. Changes for every cycle D, Remains constant 
(NMDCAT 2020) 


In full wave rectification, the diodes are used 


A. 1 
C3 


B. 2 
D. 4 
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iP Definition of rectifier, ORY NOTES)» 

2. Two types of rectification 
1) Half wave rectification 2) F Be a 

3, Diode is used as rectifier. ) Full wave rectification 

4. ee a ies very high in order of M Q and forward biaséd resistanceyis 

2 ater nae : amon a bd half cycle of input ac signal and it blocks-the other half 

"+ “"Mhe-ceslceiau: Junction diode is zero, so whole«voltage appears across 

7. PN junction has low resistance in one direction of potential difference +V, So a large current 
flows (forward biasing). It has a high resistance in the opposite(potential difference direction 
V, so a very small current flows (Reverse biasing) 

8. Output voltage of half wave rectifier is pulsating, when it made smooth by filter, voltage level 
is decrease this low voltage suitable for charging batteries. 

9, Forward biased diodes has low resistance. 

10. Inhalf wave rectifier 
e Input frequency = output frequency © Output wave is pulsating 

11. _‘ Filters made output smooth. 

12. _Inhalf wave rectification only one half of AC is‘converted into DC. 

13. Asin the full wave rectification f =2f, 7 =; 

14. ‘Ina bridge rectifier two diodes in forward biased and conduct in each half cycle of input A.C 

15. In full wave rectifier, frequency ofoutput waveis double of input wave. 

16. It is the diagram of full wave bridge rectifier circuit. 

17. © Weuse capacitor as filter circuit. : 

18. Direction of current flow through thedoad resistance R is the same in both halves cycles of 
input wave. 

19. Full wave rectifier cireuit opposite diodes work simultaneously 

20. Output voltage of rectifier is notjsmooth. It can be made smooth by using a circuit known as 

: filter circuit. 

21. ‘In full wave bridge rectification circuit, input must be applied at the terminals where opposite 
ends of two diodes@re joined — 

22. It allows both half.cyclesso its efficiency twice. 

23. In general potential barrier of Si is 0.7V 
So, d.c output =10 — 0.7 = 9.3 V 

24.  Forhalf.wave rectifier. f’= f => f'=50Hz 

25. Rectification i§)process in which a.c converts into pulsative d.c. 

26. Definition of rectification. | a 

27. Output voltage of rectifier is not smooth. It can be made smooth by using a circuit known as filter circuit. 

28)» During the positive half-cycle the diodes D2 and Dg are forward biased and diodes D; and D3 
are reversed biased. 

29% Incase of half rectification, resistance of diode during negative half of A.C is very high. 

30. In full wave rectification circuit, direction of current through load resistance remains same 
during +ve & -ve half cycles. 

31. Four diode are used in FWR 


I a ee ne 
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© om-cm/sce. Its energy Is 


1 of a photon is2x10 
° 3. 2.0x10%erg 


Q.1 The momentun 
A. 0.61«10°% erg 


C. 6x10“erg P 
Q.2 Ratio of momentum of photons having sade 
B. 1: 


D. ox10*erg 
)00 angstrom and 8000 angstroms js 


Avcn3'% 
he Ne | D. 1: 20 
Q.3 Aradio station emits 10 kW power of 90.8 MHz. Find the number of photon mitted per second 
A. 1.6 = 10° B. 1.6% 10” 
C. 1.6 « 10” D. 1.6 « 10” 
Q.4 The energy of a photon is 3 * 10-'9 J. Its momentum is , 
A. 10°? kg ms” B. 9 x 107! kg ms” 
C. 107! kg ms"! D. 3 x 10-7 kg ms? 
Q.5 The mass of a photon at rest is 
A. 1] amu. Bi9 x 107 hkg 


C. 1.67 « 10°° kg D. zero 
The momentum of a photon is p. The frequency associated with it is given by 


06 


A. pc/h B. he/p 
C. phic D»h/pe 
Q.7 Photon A has twice the energy of photon. B. What is the ratio of the momentum of A to 
that of B? 
A.2:1 B.1:2 


C. 1: 1D. none of these 
Q.8 The value and units of the Flank’s constant ‘h’ can be expressed as: 
A, 6.63 «10% Js? B, 6.63 x10 Js 
C. 6.63 10 ds D. 3.63 x10™4 Js 
Q.9 Let nr and no be respectively the number of photons emitted by a red bulb and a blue bulb of 
equal power ina given time. Then 
A. ny = Nb 
B. np< nb 
C. n> nb 
D. The information is insufficient to vet ; . 
Q.10 Ais proportional to Bet a relation between n and me 


J 
A» -~ for both photons and particles Ls 
E B, VE for both photons and particles 


Ly ] 
C. — for photons and —= for particlec | 
E eee articles 1D, ie for photons and F for particles 
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Q.12 


Q.13 
Q.14 
Q.15 
Q.16 


Q.17 


Q.18 


Q.19 


Q.20 


Dawn of Modern Physics 


Which of the following graphs correct] 
; y represents tl riati i tum 
with associated de-Broglic wavelength? le variation of particle momen 


A. B, 
A material particle with a rest mass m, 
de-Broglie wavelength is given by 


C. D. 
is moving with speed of light c.. The associated 


A. : 5. oe 

m,¢ “oh 
C.0 , D. 0 
A photon is considered to have: 
A. Energy B. Wavelength and frequency 
C. Momentum D. All of these 
If electron and proton have same De-Broglie wavelengthpwhich have greater speed 
A. Electron B. Proton 
C. Both have same D. Electron and,Proton can’t have wavelength 
The wavelength of a moving particle is inversely proportional to 
A. Mass B. Velocity 
C. Energy D. Momentum 
According to De-Broglie, an electron.can be regarded as: 
A. Particle only B. Particle and wave both 
C. Are negligible D. None of these . 
Davisson determine the wavelength of scattered electron from the relation: 

4a h B. A= 2h 

2mVe mVe 

Cc: ge ft D. A= Z 


2V2mVe V2mVe 


If an electron is accelerated through a potential difference of 54 volts, its de-Broglie 
wavelength will be: 


A. 1.66 x 10m , B. 1.66 x 107'°m 

C. 1.66 x 10%m D. 1.66 x 107m 

In Davisson and Germer experiment, target crystal is made up of 
A. Copper B. Nickle 

C. Aluminium D. Silver 


A body.of mass 200 g moves at the speed of 5 m/hr. So de-Broglic wavelength related to 
it is of the order (h=6.26 x 104 Js) 


Aml0'm B. 107° m 

C€.10°° m D. 10%° m 

In Davisson-Germer experiment, the diffracted electron beam from crystal shows 
A. Particle property B, Light property 

C. Wave property D. Quantum property 


(nna sissies ae scence aI P OOO LATE AT COE TT ALLIS 
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wavelength X. If the 


Q.22 The electron, accelerated by a potential difference y oe se ge 
. electron is accelerated by a p.d 4V, its de-Broglie wavelen’ 


2. 
A. 2A ey 

d 
C. 44 : car 


Q.23 A proton and an @ — particle are accelerated through the same potential difference, The 


ratio of their de-Broglie wavelengths (4, /A,) is 
A.1 iB, 22 
C.2 D. 1v2 


Q.24 The ratio of momenta of an electron and an a-particle which 
by a potential difference of 100 V is i 


are accelerated from rest 


Al B. 


C 2m, ; ™ m, 
“Vim, N 2m, 


Q.25 What is the de Broglie wavelength of a proton whoselinear momentum has a magnitude 
of 3.3 x 10-% kg m/s? 


A. 0.0002 nm By 0.002 nm - 
C. 0.02 nm D. 0.2 nm | 
Q.26 The velocity of a particle of mass mof de-Broglie wavelength A is 
Ao ee | 
mA 
C.2 mac? D. h/mA 


Q.27 If E1, Er and E3 are the‘respective kinetic energies of an electron, an alpha particle and a 
proton, each having the same de-Broglie wavelength, then 


A. E)> E3> En B, Ei> E> E3 
C. E2> E3> Ey D. Ei= Ex= E3 
Q.28 If the K.E of a free electron doubles then its de-Broglie wavelength changes by a factor 
J 
A. — 
3 B.2 
1 
C. 
z D. v2 


Q.29 The magnitude of de-Broglie wavelength (2) of electrons (e), proton (p), neutron (n), 


and @ particles all have the same energy 1 MeV, in increasing order will follow the 


sequence. 
iA, A, >A, 
ere pr Nn? a B. 
Oe, A.,A,,4 : Aer gs Agr Ag 
A ted tied Seed 4 D, AgsAnsdnsd, 
Q.30° The wavelength of matter waves is independent of: 
A. Mass ‘ 
C. Momentum = ay 
rge 
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9.32 


9.33 


Q.35 


0.36 


Q.37 


Q.38 
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icle of mass M a am 
A part at rest decays into two masses my; and m2 with non-zero velocities. 


The ratio of de-Broglie wave lengths of the particles is} is 


The Davisson and Garmer experiment indicate 
A. Interference 


ren B. Electron diffraction 
C. Polanzation 


D. Refraction 


Select the correct relation between wave and particle nature offradiation? (ETEA 2014) 


he . 
A. B=~— A ie 
A cC 
Ac 
be E= h D. E@ hiAc 
Which one of the following has the largest energy content? (MCAT 2015) 
A. y—rays Biinfrared rays 
C. x-rays D. Ultra violet radiations 
Choose the correct relationship, when. E= energy, h = plank’s constant, c = velocity of 
light, f= frequency, A = wavelength: (ETEA 2015) 
C 
A. E= hfc B, E=— 
A 
na 
C.E=hf D. E= I 


Which of the following is the best evidence for the wave nature of matter?(ETEA 2015) 
A. The photoelectric effect 

B. The Compton effect a 

C. The spectral radiation form cavity radiation 

D. The reflection of electrons by crystal 


The momentum of wave of wavelength 1.32 x 107? is: (MDCAT 2017) 

A. 5x10 Ns | B. 5x 103 Ns 

C.5x 10° Ns D. 5 x 104 Ns 

Calculate the frequency of a photon having a momentum of 4.42 x 10-76 Ns: 
(MDCAT 2017) 

A. 2x 10'4 Hz B. 5 x 10!° Hz 

C.2x 19" Hz D. 2 x 10'* Hz 
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cle of mass “m” moving with the kinetic energy dpm 


Q.39 The De-Broglie wavelength of parti 
can be written as: G 
h Ae. 
7 bes B= CE Ome 
2mE 2mE ImE — 
ectron travelling with a speed of 1.0 * 10 mis equal ty, 
(MDCAT 2018) 


Q.40 The de Broglie wave length of an el 
(h = 6.6 x 10-4Js and me= 9.1 * 10-*'kg): dt 
A. 7.3 x 10!'m B. 7.3 * 107'm 
C. 7.3 x 108m D, 7.3 * 10°"'m 

Q.41 A5 watt LED bulb converts 80% of the power into light photons of waeaeoey” 660 nm, 
What is the number of photons emitted from the bulb in one second? (MDCAT 2018) 


A.5.8x10" C. 6.6x10" 
B. 7.5x10" D. 1.3x10” 

Q.42 The value and units of the Plank constant ‘h’ can be expressed as: (MDCAT 2019) 
A. 6.63 x1074 Js"! B. 6.63 x1074Is 
C. 6.63 x10? Js D. 3.63 x10 Js 

Q.43 Calculate the energy of a photon of frequency 3.0*10"* Hz. (a= 6.63 x 10-*Js) 

(MDCAT 2019) 

A. 19.89 x 107'8 J B.Ab89 * 107° J 
C.189x10"" J D. 19.8% 10°? J 

Q.44 The wavelength associated with an electron is of the order of: (NMDCAT 2020) 
A. Visible light B. X-Rays 
C. Radio waves D) infrared 

Q.45 Which photon carries the most energy? (NMDCAT 2020) 
A. Blue B. Violet 
C. Red D. Green 


ANSWER KEY 


TOPIC-WISE MCQs & PAST PAPER MCQs 


> E> Bc 4 BD 
12 [el 22 EW 32 EE 42 Kel 
33 3 Ey o by 
14 Ey 24 By 34 44 


cB 
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6 [EX 26 Ry 30 Ey 
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EXPLANATORY NO NOTES 


1. E=mcc = pe =(2x10")( )(3x108) )=6x107 ons 


ho # 8000 A 
2. ad =— eo = fy = : re 9 : l 
2 “% 4000A 
n 
3 ne daar nee eT 
E 3xio-’ 
4 Be ho Ric =10' kg ms"! 
5. The rest mass of photon is zero. 
6.  De-Broglie wavelength =2= 4° _/ foe. 
a h 
7 E=Pos Pak , Pu Ea _2En _2 
t ty £ J 
8. Plank’s constant = h = 6.631074 Js 
9. Geni Se eed 
hf ih 
10. For photon > EF = fos Ec - 
A A 
For particle => A= ae Ax a 
(mE Za VER 
i. xo sees 
A A 
AZ. m= eth Mh Da 
fo mv 
I--5 
13. Wavelength, frequency, momentum and energy all are associated with photon. 
h h h | 
14, A=—S ASB OVE Oe 
P my mA m 
h 1 
15. A=z=—> Ac— 
P Pr . 
16. According to de-Broglie relation electron regarded as both wave and particle i.e 4 = 
h 
1% ~~ — , P= 2meV 
P 
So, A= h 
2meV 


cial a as i ing a AAO a ee 
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18. 


19. 


20. 


21. 
22. 


23. 


24. 
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Klason Watt De Ae EO el cen 


h 6.63x10-" =|.66x107°m 
2meV 12(9. 1x107")(I. 6x10" )(54) 


Davisson and Geimer showed that electrons are di 


manner as X-rays. 


ffracted from nickel crystal in exactly same 


m=200¢ = 0.2kg, v=5—-=———— 
ir 


h 
=—=mv 
A 


h _ 6,626x10™ x 3600 
my 0.2x5 
= 23.85x107! 
= 2385x107" =10 m 
Diffracted electron beam from crystal shows wave nature. 


A= 


A= 


: ee 
2meV 
P = J¥2meV 


h 6.63x10~ » c 
A=7 > 1-7 ge 2x10! m = 0.02x10°m = 0.02nm 
P mv mA 
2 
A= i =>E= i TSE = 
2mE 2mA m 
y — 1 
J2mk.E VKLE 
h l 
> eae 
V2mE vm 1 
Wavelength of matter wave is independent of charge. 
A= h Ste tae ae. 
2meV m, 
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Davission and Germer shows diffraction of ¢| 
e 


32. he ctron through metal crystal. 
a See 

44, Gamma rays have more energy, 

35, Energy of photon = E = hf 

36. Compton effect shows wave nature of matter. 


Lh 663x10™ 
3 PT T3999 X10 Ns 
4-buc_h ae 
38. p f c= iT 


p 
pe 4.42x10 x3x198 
ES ent kl 
h 


6.63x 1074 
39. = 
J2m e 
VeehE=E 
,- bh _ 
2mE 
h 6.63104 
40. Bees a ren ce es - 
me 9.1x107'x1x10" 13x10" m 
41, po =e .W=E =nhf 
_Pt_ Pia 
hf he 
_ 80% (5)x1x 660x10” 


=1.3x10” 
6.63x10-"% x3x10° 


42, Value and units of plank’ sconstanfis h = 6.63x 10 Js. 
43. E=hf=6.63 x 10°4x 3x 10!8= 1.989 = 10°93 = 19.89 x 10°19 
34 
4. 4-1. ° Sie Sy" 
mv 9.1107 x10 
45. f,>f, >f. 
E=hf 


E sitet 1S Breater 


ae ee eee 
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= = a a--5 | in this relation P = 1,2,3....-- 
A, Pow 


BaP, PP 1, Pleas B. P+1, P+2.... 

C. P, P-I, P-2.... D. P—1, P-2.... 

Lyman series of H-atoms lie in the region of electromagnetic spectrum 
A. visible B. ultraviolet 


C. infrared D. red - 
The Balmer series for hydrogen atom corresponds to electronic transitions that 


terminate in the state of quantum number n = 2. The longest wavelength of photon 


emitted is 

A. a B. oe 
36 5 
5 p. 5 


5R 36 | 
The hydrogen atoms are excited to the stationary)state designated by the principal 


quantum number n = 4. The number of maximum spectral lines are observing 


A. 2 B. 4 

C. 3 D. 6 ; 

Bracket series is obtained when all the transition of electron terminate at 
A. First orbit By Third orbit 


C. Second orbit D. Fourth orbit 


Number of the emission spectra are 

A. One B. Three 

C. Two D. Four 

When electron jumps from n™ to the p™ orbit in an hydrogen atom then the 


wavelength of theemitted radiation is given by 


Al F | Bia 2/44 
ey | AR, | p a 
C. lp [3-4] D. eles 
— cy, A. Lyle a 
Photon of highest frequency emitted in Lyman series is given as: 
Ais ak 
a a: 
CI S=Rye Dz. Pet 
"Rye 


Which of the following is true for number of spectral lines in going from Lyman 


series to P-fund series? 
A. Increases B. Decreases 
C. Unchanged : D, May decreases or increases 
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A 


OO — —e—————_ 
9.10 Number of spectral lines in hydrogen atom is 
: : 


Cc. 15 B. 6 
D. infinite 
e shows the cnergy levels ; ¥ 
Q.1l mek ae Nice in tha BY ae P,Q, R, S and G of an atom where G is the ground 
. ¢ emission spectrum of the atom can be obtained by an energy 


level change from Q to S. A blue li 
S. 1¢ line can be obtained by f ing energy level 
change tained by following energy 


Cinemas 


A.RtoS B.QtoR 
C.Rto G D. PtoQ 
Q.12 The maximum wavelength of Lyman series is...... 
l 
A. 3R B, = 
R 
a = D. J 
R RC 


Q.13. An atom is excited to an energy level Ei fronvits ground State energy level Eo. The 
wavelength of the radiation emitted is 


A. (Ey—E,)/he ™ we 
he he 
C. (E,-Ey)/h De 


' (E,- Ey) 
Q.14. Which of the transitions in hydrogen atom emits a photon of lowest frequency (“ = 
quantum number) 
A.n=2ton= |] B.n=4ton=3 
C.n=3ton=1 D.n=4ton=2 
Q.15 During the transition of Electron of Hydrogen atom from higher orbit to a third 
orbit, a photon of: 


A. Paschen series is emitted B. Lyman series is emitted - 

C. Balmer series is.emitted D. Brakett series is emitted 
Q.16 The radiations emitted from hydrogen filled discharge tube shows: 
A. Continuous spectrum B. Band spectrum 
C. Line spectrum D. None of these 
Q.17 Amelectron jumps from the 4" orbit to the 2"¢ orbit of hydrogen atom. Given the 
Rydberg's'constant f= 10% cn". The frequency in Hz of the emitted radiation will be 
| . FT B, = x10" 
16 16 

* 2.10! D. 3x10" 

16 : 
Q.18 / Ifan electron jumps from Ist orbital to 3rd orbital, then it will. 
A. Absorb energy B. Release energy 


C. No gain of energy D. None of these 
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imi Lyman and Balm 
Q.19 The ratio of the frequencies of the long wavelength limits of Ly er 
series of hydrogen spectrum is 
A.27:5 B. 522) 
Q.20 The electron in the hydrogen atom makes a transition from n=2 
ground state n = 1. The wavelength of emitted photon Is 


energy State to the 


ess B. = 
4 4 
“a 4 
"3R 3 
Q.21 Shortest wavelength photon in the Balmer series is 
4 R 
A. — B. — 
R 4 
ce D.4 
4 
Q.22 To find longest wavelength radiation in Balmer series, the value of n used is 
A.2 B.4 . 
C3 D. 00 
Q.23 Photon of highest frequency will be absorbed when transition takes place from: 
A. 1° to 5" orbit B.5" to 1° orbit 
C. 3 to 5" orbit : , D. 4" to 5" orbit 
Q.24 Balmer series lies in that regionf electromagnetic wave spectrum, which is known 
as: ? 
A. Visible region B. Ultraviolet region 


C. Invisible region D. Infra-red region 
Q.25 The relation for paschen Series is given as . 


1 1 1 l 1 1 
A. og he (s-24) B. 7Z Ry (J: =) 
1 ‘Vv gi 1 1 1 
7 | PAST PAPER MCQs: .: 
Q.26 Which of the following series lies in ultraviolet region? 
AyBalmer series 7 B. Pascher series 
C. Lyman series D. Bracket series 


A gp eT TE Tae ce 
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EXPLANATORY NOTES) 


1. We know = = (e-3] where p is lower state and n is higher state. So, n= p+l 
n 


n 


2 In Hydrogen spectrum Lyman series is strongest and lies in the ultraviolet region. 
3. > = Card For longest wavelength in Balmer series p=2 & n=3 
n 

] 1 1 1 1, SR 36 

—=R —_ — —— =R —_—_— — =— > A=— 

A & | v7 9) 36 5R 

=a 4(4-1 

4. No of spectral lines = afar) Heren=4, So Ae) = 
5. Braket series is obtained when all transitions of electron terminate at p=4 


There are three emission spectra: Line Spectrum, Band Spectrum and Continuous Spectrum 


Weknow !_,, 4-4 where n=p+1(n is higher‘ state and p is lower state) 
A 


Pom 


8. Highest frequency in Lyman series when n= = Ry eS) =R, => R,A=1Also fa=c 


9. For Lyman series electron can transit frompinfinity, to p=1 and for P-fund series electron 
can transit from infinity to p=5 | 4 

10. In hydrogen atom only one electrom!but infinite energy states so there are infinite spectral 
lines. i 

11. If E is the energy radiatedqn transition then E, ,,>E ,;>Ep.,>E pg For getting 


blue line energy radiated should be maximum [e o | 


12. Weknow !. oe Fara Formaximum wavelength of Lyman series p=1 & n=2 
A 2 


nv 


1 1 1 ] ee 3 4 
{= R,| fae Bn VO. |= 2, 2 aa 
A {3 | A Mt | "4 3R, 


14. As’we go\to,higher states the energy difference between the consecutive states decreases 
so photon of Jowest frequency is obtained when it transit from n=4 to n=3 

15. For Paschen series p=3 and n=4,5,6....., 

16. ~~ Hydrogen gas gives the line spectrum, 


i: l ] 3R 16 16 , 10 
eS eee ,-¢ | axidl 9 
A € 7] 16 aR geo RD ee meee lO He 
al 


= aoerareaoae nnn 
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18. | When electron jumps from lower to higher state it will absorb the energy because higher 
states have higher energies. 


19. For Lyman series) ,,,, = ney ee oe 
Pica (iy. (29 4 
For Balmer series Vy, = —<—= Reo -a] _ SRC So. & Viymen 
Avnax (2) (3) 36 V paimer 
l Ea | 3 4 
20. —=R| ---|>—=R| — ee 
A c ;) A (3 =A 3R 
l 1 1 1 R 4 
21. —=R) —-—|>—-=—>A=— 
A (= ) A 4 a R 
22; = a --5) , For longest wavelength = n =3 


23, AE=hf => AE« f 
24. Balmer series lies in visible region of electromagneti 


5 1 1 
2 eR 
| A (3: *) 


26. | Lyman series lies in ultraviolet region of elect ave spectrum. 


Jf 
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Q.1. Which quantity remains same in isotones? 


A. Number of neutrons B. Number of protons 

C. Mass number D. All of the above 
Q.2 The composition of an a-particle can be expressed as 

A, IP+1N B. IP+2N 

C. 2P+1N D. 2P+2N 


Q.3 The difference between U* and U"* atom is that 
A. U®8 contains 3 more protons 
C. U8 contains 3 more protons and 3 more electrons. 
B. U?38 contains 3 more neutrons and 3 more electrons. 
D. U8 contains 3 more neutrons 
Q.4 Which two nuclei contain the same number of neutrons? 


A. -C and 2'C B. ?)Na andj Mg 
C. °N and °O D. #7Si and _/5P 
Q.5 What is the ratio of the nuclear densities of two nuclei having mass numbers in the ratio 
1:4? 
A. 1:1 ee 
C. 1:4 mm. 1:3 
Q.6 The radius for an atom is -----+- times the radius of the nucleus. 
A. 10° B.10"° 
c.10? 3 D. 107° 
Q.7 a, Band y are emitted froma radioactive substance 
A. Spontaneously : B. When it is heated 


C. When it interacts with the other particles D. When it is exposed to light 
Q.8 The order of penetration power of o and f and y -rays is 


A.a>Bp>@ B.a<f>y 
C.a>B<y7 Da<B<y 
A *A-4 A~4 


Q.9 Ina given reaction X—> » —> B —> B 
Z-l Z-l 


Radioactive meffations are emitted i in the sequence 
A. ¥,B,y B. f,a,7 
C. 7,a,8 : D. a,v,f8 
Q.10’ When boron ;B is bombarded by neutrons, a-particles are emitted. The resulting 
“ mucleus has the mass number 


A.11 B. 6 
y.7 D,.15 
Q.11 In which radioactive disintegration neutron dissociates into proton and electron? 
A. a—emission B. B-emission 
C. y-emission - D. None of these 


TN ee 
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Q.12 


Q.13 


Q.14 


Q.15 


Q.16 


Q.17 


Q.18 


2 
o U' nucleus emits two a-particles and two }-particles and transforms into a thorium 


nucleus. Which of the following is the mass number and atomic number of the¢horium 
nucleus so produced? 


A, 230, 90 


B. 230, 88 
C. 234, 90 D, 234, 88 
Specify the parent, daughter nuclei and emitted particle in given reaction 
bh |. | 

Parent nucleus Daughter nucleus Emitted particle 
A. Thorium Uraniumy neutron 
B, Uranium Thorium neutron 
C. Thorium Uranium _ Alpha 
Dz. Uranium Thorium Alpha 


The decay of a nucleus is accompanied by the/emission»of two B-particles and a- 


radiation. What effect (if any) does this decay have on the proton number and the 
nucleon number of the nucleus? 


a.-particle is bombarded on '4Noas a result '70 is formed. The particle emitted is 


A. Neutron B. Electron 

C. Proton D. Positron 

If 920 decays twice by a-emission, the resulting isotopes will be 
A. 7?>Ragg B. 34Page 

C. 25R ng é D, 229Th,, 


The following represents a sequence of radioactive decays involving two c-partieles and 
one B-particles. 7)7Ai-—*> V “> WL »x 


What is the nuclide X? 
A. 3 at , B. Pb 
Cc, D, 37 


Radon-220 is radioactive and decays to Polonium-216 with the emission of an ca- 
particle, The equation for the radioactive decay is shown. j7°Rn 32.6 Po +! He How many 
neutrons are in the radon and polonium nuclei? 


VOWS 


NT 
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Q.19 In alpha decay, the ratio of decrense in proton numl 
number is 
A,2? 1 


Cele 
0.20 Radon 2?Rn decays by a-and f-emission Co bismuth 2!'Bi Kor the decay Of each 


86 
nucleus of radon, How many o-and f}- particles are emitted? 


(3 -particles 


pel 


ver to the decrease In neutron 


B.ol:l 
D, 4:1 


JOD 


Q.21 A radioactive nucleus’ undergoes a series of decay according to the scheme 
A—2>A,—> A, “> A,—> A, - If the mass number and atomic number of A are 


180 and 72 respectively, then what are these number for Ad 
A. 172 and 69 B. 176 and 69 
C. 174 and 70 D. 176 and70 
Q.22 Neutron decay in the free space is given as follows 
pn , H+, &4[ | 


Then the parenthesis represents an 
A. Photon B..Neutrino 


C. Graviton D. Anitineutrino 

Q.23. The ratio of the rate of decay of a parent atom to the number of radioactive nuclei 
present at that time is equal to: © 
A. Half-life B, Mean life 
C. Decay constant D. Activity 

Q.24 The masses of two radioactive substances are same and their half-lives are 1 year and 2 
years respectively. The ratio of,their activities after six years will be: 


A. 1:4 B. 4:1 
C. 1:8 D. 8:1 


Q.25 Let T be the mean life of a radioactive sample, 75'% of the active nuclei present in the 
sample initially willdecay in time. 
A. 2], | B. 4T 


1 
C. 5(in2)P D. 2(In2)T 


Q.26<eln a sample of radioactive material, what fraction of the inertial number of active nuclei 
wilbremain undisintegrated after half of a half-life of the sample? 


A. 1/4 B. 
J/2 


D. ¥2-1 


i 
y 
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Q.27 


Q.28 


Q.29 


Q.30 


Q.31 


-Q.32 


Q.33 


Q.34 


If the decay constant of an element is smaller then 
A. More of its atoms will decay in a particular interval 


B. Its infinite atoms will decay in a particular interval 
C. Less of its atoms will decay in a particular interval 


D. Both A. and C. are possible depending upon the half-life of element 


Bis . 2 
Three-fourths of the radioactive nuclei present in a radioactive sample decay in @ . The 


half-life of the sample is: 


3 - 
A. 4° B. a. 
Cal's Pemren D Li 
The decay constant of radium is 4.28x10~ per year. Its half-life will be 
A. 1240 years B. 1620 years 
C. 2000 years D. 63 years 


Which of the following graph represents theWariatiom of activity A of a radioactive 
substance with time t? 5 iges y 


A 
: t t 
A. Bz Cc. D. 
The activity of a radioactive sample is 1.6 curie and its half-life is 2.5 days. Its activity 
after 10 days will be 
A. 0.8 curie B. 0.1 curie 
C. 0.4 curie D. 0.16 curie 


A radioactive element emits 200/particles per second. After three hours 25 particles per 
second are emitted. The half-life period of element will be 
A. 50 minutes B. 70 minutes 


C. 60 minutés. D. 80 minutes 
The half-life of Bi?!%is 5 days. If we start with 50000 atoms of this isotope, then which of 


the following willbe the number of atoms left over after ten days? 


A. 5000 _ “B,12500 
C. 20000 D. 25000 
The sample of radioactive element decayed after 5 — half lives 
l N, N, 

A. Yay eran 

, 31.0 32 

N, N 

¢, 2 Di 

RQ ..° 32.3] 
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Q.35 Relation for half-life of any radioactive clement Is 


A. Ty =Aln2 B. A=T,In2 
A 
one "2 D. Ty 15 
Q.36 The half-life period of radium is 1600 years. Its average life time will be 
A. 3200 years . | B. 2319 years 
C. 4800 years | D. 4217 years 
Q.37. The decay constant of a radioactive element is 0.01 per second. Its*half-life period is 
A. 0.693 sec B. 6.93 sec 
C. 69.3 sec D. 693 sec 


Q.38 What is the ratio of un-decayed and decayed nuclei of a radioactiveelement after 3 half - 


lives have elapsed? 
A. 1/7 B. 7/8 


ety »* D8 


Q.39 Which of the following is the percentage ,of)the original quantity of a radioactive 
material left after five half-lives approximately? 


A. 3% B. 5% 
C. 10% dD. 20% 
Q.40 Which one of the following can be preferred for the treatment of skin? 
A. B-particles p B. x-rays 
C. y-radiations 4 D. o-rays 
Q.41 For skin cancer which of following can be used: 
A. Iodine 131 -~  B.Carbon 14. 
C. Phosphorous 32 : D. Carbon 12 
Q.42 Radio isotope cobalt which emit high energy y-rays is used for the treatment of 
A. Temperature» ~— » > ~B, Liver 
C. Bones D. Cancer 


Q.43 Cancerous tissue in a thyroid gland can be detected by the intake of 
A. Radio iodine 
CfRadio sodium 

Q.44 « Circulation of blood can be studied by: 
A. Sodium — 24 B. Carbon 14 
C. Strontium 90 D. Iodine 131 

Q.45 Which one of the following is the most useful tracer? 
A. Strontium —-90 | 
C. Iodine — 131 


B. Radio carbon 
D. Radio phosphors 


B. Carbon — 14 
D. Cobalt — 60 
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Q.46 


Q.47 


Q.48 


Q.49 


Q.50 


Q.51 


Q.52 


Q.53 


Q.54 


Q.55 


Q.56 


A certain radioactive mass decays from 64 gm to 2 gm in 20 days. What is its half-life? 


(MCAT 2008) 
A. 5 days B. 10 days 

C. 4 days D. 6 days 

When a helium atom loses an electron, it becomes: (MCAT 2008) 


A. An alpha particle B. A positive helium ion 

C. Proton D. A negative helium ion 

Beta ray emitted by a radioactive substance is: (MCAT 2008) 
A. An electron which was existing outside the nucleus. 

B. An electron emitted by the nucleus as a result of the decay of neutron insidesthe nucleus. 
C. An electron which was existing inside the nucleus. 

D. A pulse of electromagnetic wave. 


The emission of y-radiations from the nucleus is generally represented by the equation: 


(MCAT 2009) 
A.,X* >,X*“ +y-radiations B. x 4X” +B=particles 
C.,X* >,,X* +y-rsadiations D.,X* 4,X* +7-radiations 
In the half-life of an element, the equation for thenumber of decaying atoms is given by: 
(MCAT 2010) 
A, AN=NAt B. AN\«x-nAt 
C. AN = KNAt D. AN = -ANAt 
Decay constant ‘2’ is given a: (MCAT 2010) 
A - AN/N B _N 
At At 
_AN AN/N 
At At | 
Ionizing capability of gammaprays is: (MCAT 2011) 


A. Equal to alpha and betaparticle 

B. Less than both alpha and beta particles 

C. Less than alpha but greater than beta particles 

D. Less than beta butigreater than alpha particles 

Half-life of a radioactive element is: (MCAT 2011) 
A. Inversely proportional to square of decay constant 

B. Directly proportional)to decay constant 

C. Directly proportional to square of decay constant 

D. Inversely proportional to decay constant 

Thetransformation of a neutron into proton in the nucleus gives rise to emission of: 


(MCAT 2011) 
A. Beta particles B. Gamma particles 
C. Alpha particles D. X-rays 
The ratio of the rate of decay of a parent atom to the number of radioactive nuclei 
present at that time is equal to: (MCAT 2011) 


A. Half-life of radioactive element 

B. Decay constant of radioactive element 

C. Mean life 

D. Activity if radioactive element 

What is the charge on alpha particles emitted during the phenomenon of radioactivity? 


Pac EIDE he Ce I aaa a a a 
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(MCAT 2012) 
A, +e B. —2e 
G= D. +2¢ | 
Q.57 A radioactive nuclide decays by emitting an a-particle and a y-ray avr bee Ae in 
the nucleon number will be: 


A.-4 B. -2 
C. -2 I “ s d to estimate the volume of blood in a 
1; 9A 1is use 
Q.58 a of sodium-24is_—————sS hhc (MCAT 2012) 
A. 6. hours B. 8 hours 
C. 15 hours D. 15 days 


observation shown in figure where @ deviates lesser than 


59 I adioactive phenomenon 
. ee : a in the figure). What is the reason of less 


B in same electric or magnetic field (not shown 


deviation of a? (MCAT 2012) 
‘\V 
A. a is a lighter particle B. ois heavier particle 
C. ais very fasting moving particle  §_ _D. Noneof these 
Q.60 Which of the following effect is observed due to emission of B during the phenomenon of 
radioactivity? (MCAT 2012) 


A. A increases by 1 and Z remains same _B.. Z decreases by 1 and A remains same 
C. Z increases by 1 and A remains samé@, D. A decreases by 1 and Z remains same 
Q.61 Isotopes are those nuclei of an element that have: (MCAT 2013) 
A. Same mass number but different atomic number 
B. Different mass number as well as atomic number 
C. Same mass number as well as atomic number . 
D. Same atomic number but different mass number 
Q.62 Emission of alpha decay from a radioactive substance cause: (MCAT 2013) 
A. Decrease in ‘Z’ by 4 and decrease in ‘A’ by 
B. Decrease in ‘Z’ by 1 and *A” remains same 
C. Decreases in “A’ by] and *Z’ remains same 
D. Decrease in *A’ by 4 and decrease in ‘Z’ by 2 
Q.63 Which one of the following emissions takes place in a nuclear reaction? (MCAT 2013) 
90Th?*4 —> 9;Pa*4 + --_---____- ; 


A. Alpha 7 B. Beta 
C, Gamma ot D, Photons 
Q.64 Among the three types of radioactive radiation, which have strongest penetration power? 
2013 
A. Alpha B. Beta (MCAT ) 
C.Gamma 


>. bas D. a, B and yh 
Q.65 Emission of radiation from radioactive bac, is eal MCAT 2013) 


A. Dependent on both temperature and pressure 

B, Independent of both temperature and pressure 

C. Independent of temperature but dependent on pressure 
D. Independent of pressure but dependent on temperature 
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Q.66 In the nuclear reaction ,, Na* — 2Mg™+X the particle X is: 


(ETEA 2013) 
A. Electron B. Positron 
C. proton D. Neutron 
Q.67 Three points of radioactive radiation are observed as shown in the figure presence of 
electric field, which type of radiation is shown in the path ‘1°? (MGAT 2014) 
4 - 
A. Alpha B. Beta 
C. Gamma D. Cathode ray 
Q.68 


A beta particle is a fast-moving electron, During a B decay how. the atomic number and 
mass number of a nucleus change? (MCAT 2014) 


Atomic number Mass number 


Remains the same Increases by,one 
|B. | Increases by one. Remainsithe same 
C 


Increases by one ' Decreases by two 


| D. Decreases bytwo - Decreases by four 


Q.69 A uranium isotope >)‘U undergoes one a-decay and one °, f-decay. What is the atomic 


number of the final product? (MCAT 2014) 
A. 90 : B. 89 
C. 91 D. 88 


-Q.70 A naturally occurring radioactive element decays two alpha particles. Which one of the 
following represents the status of daughter element with respect to mass number A and 
charge number 2? (MCAT 2014) 
A. Z decreases’by 4 and Adecreases by2 __B. Z decreases by 4 and A decreases by 8 
C. Z decreases by 2 andA decreases by 4 _—D.. Z decreases by 8 and A decreases by 4 
Q.71 A radioactive isotope W decay to x which decay to Y and Y decays to Z as represented 
by the figure below. (MCAT 2014) 
w—> Xx —— YZ 


BON OD 


What.is the change in the atomic number from W to Z? 


A. Increases by 3 B. Increases by 5 
C.Decreases by 3 D. Decreases by 5 
Q.72\ In the reaction “Th — “Pat e the electron e emits from the (MCAT 2015) 
A. 1* orbit | B. Nucleus 
C. 2"4 orbit D. Valence shell 
Q.73 According to the equation 7X > Y+3a particles, what are the atomic and mass numbers 
of ‘Y’? (MCAT 2015) 
A, Z-6, A-12 B.Z+1,A 
C. Z-2, A+4 D. Z+3,A 


AL 
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Q.74 


decay by B-emission and a—emission 


? 
ain radioacti lide of mass number ‘Xx 
hae aera he following correctly relates ‘x’ and 


to a second nuclide of mass number ‘t’, which of t 


9 (MCAT 2015) 
- A.x=t-4 B.xt3=t 
C.x=tt+4 D.x-l=t 


Q.75 


Q.76 


Q.77 


Q.78 


Q.79 


Q.80 


Q31 


Q.82 


Q.83 


Q.84 


During the decay of radioactive isotopes 4; to a stable isotopes , six a-particles and 
«a? 
four B-particles are emitted, what is the atomic number ‘Z? and mass number ‘A’ of the 


stable isotopes: (MCAT 2015) 
A. Z= 70, A= 220 B. Z=82, A=212 
C.Z=78,A=212 D. Z = 82, A= 208 
Wavelength of y-rays is: (MCAT 2016) 
A. Equal to the X-rays B. Shorter than X-rays 
C. Longer than X-rays D. Broader than X-rays 
Thorium is transformed after the emission of B-particle into: (MCAT 2016) 
A. Bismuth B. Polonium 
C. Protactinium D. Palladium 
Emission of y-rays from radioactive element result into: (MCAT 2016) 
A. Increase of charge number | B. No change in the charge number 
C. Decrease of mass number by 1 D. Decrease charge number by 1 
The relation between decay constant ‘A’ and half-life “T1/2?}of radioactive substance is: 

(MCAT 2016) 
A d= B. A=T 

Tin | 
C.2=0.693 Tin page 2.593 
« dup 
Radiation damages living organism is primarily due to: (ETEA 2016) 
A. Excitation phenomena 7 B. Ionization 
C. Photo electric effect D. Heating 
Complete the radioactive équation ?Z——>,, Y+7 (MDCAT 2017) 
A. 5.,Z B. puZ 
C. 3,2 D. *Z 
The quantity of uranium is 400g. After 3" half-life, how much uranium will be left? 
MDCAT 2017 
A. 50g B. 100g ‘ ) 
C. 25g “ge D. 200g 
The half-life of radium a about 1600 years. If 100 8 radium existing now, 25 g will 
remain un-decayed after: (MDCAT 2017) 
A. 4800 years B. 2400 years 
Wr cine following h ee 
* t s 2 » 2 6 
a ‘s of the following has maximum ae power? (MDCAT 2017) 
a 

Cp D. Neutron 
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Q.85 Aradioactive nucleus X undergoes a series of decay according to the same: 


Q.86 


Q.87 


Q.88 


Q.89 


Q.90 


Q.91 


Q.92 


Q.93 


Q.94 


a 
R—> xX—*> x,—*> kay 


If the mass number and atomic number of X are 180 and 72 respectivelys the 
corresponding number of x4 are: (MDCAT 20147) 

A. 176, 69 B. 172, 69 

C. 176;7 D. 172, 71 

Calculate the activity (decaying atom per unit time) of radioactive strontium-90 having 
6.7x 107! atoms at t=0 decay constant of strontium-90 is 8.3107 s! (MDCAT 2048) 


A.8.01x10"°Bq B. 5.6x10'’Bq 

C. 5.6x10!'s" D. 12x10!''Bq 

Calculate the half-life of bismuth-214 which has a decay constantof 4.3 x 10°'s? 
(MDCAT 2018) 

A.2.9* 107*s B. 3.9 x 10's 

C. 1.6 x 10*s D.2.9x 10's 


Two radioactive samples, S: and Sz have half-live 3 hours and,7 hours respectively. If 
they have the same activity at certain instant t, whatis the ratio of the number of atoms 


of S1 to S2 at instant t? 2 . (ETEA 2018) 

A. 9:49 B. 49:9 

(Vor D.7Z 

In relation . T12= 0.693, which quantity is represented)by A. ~ (MDCAT 2019) 

A. half-life B. activity 

C. wavelength D. decay constant 

The main difference between X-Rays and. y-Rays is: (ETEA 2019) 

A. Frequency By Wave length 

C. Energy D. Origin 

There are initially 400 atoms in a radioactive sample. What would be the number of 

atoms after 3 half-lives? . (ETEA 2019) 

A. 400 B. 200 

C50" D, 25 

While using radiation therapyscancerous thyroid is treated with radioisotope: 
(ETEA 2019) 

A. Carbon B. 2 uranium 

‘C. Thorium D. Iodine — 131 

Half-life of iodine-132\is 8 days. If 20mg is present initially, how much iodine is left 

behind after)2 half-lives? . (NUMS 2020) 

A. 10 mg B. 5 mg 

C. 215mg ' D. 1.25 mg 

4.5x109 year is’the half-life of: : (NUMS 2020) 

A.U28 BO 

Cc. 236 du . 
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EXPLANATORY NOTES) 


Isotones are ele 


ments having same number of neutrons. 
a-particle contains 2 protons and 2 ne 


Isotopes are the atoms of an clement having same atomic number Z but differefitaass number 
A. So U8 3 
A. SC contains 3 more neutrons, 


utrons, 


Number of neutrons in Na}? = 23-l1=12 
Number of neutrons in Mg} = 24-12=12 
As the nuclear density is independent of mass number, so the ratio of nucleardensities of the 


two given nuclei is 1:1, Its value d=2,3 x10"? Kem? 
Ratom = 10° 0 m& Rawe tous = 10° Sy 


Emission of a, B and y-radiations is spontaneous and random process. 
The penetrating power re is least pial that of y-radiations is the most. 


op Cae hy eae 1 B42 B 
¢ When B is emitted then charge will increase by one, 
e When @ is emitted then mass will reduce by 4and charge will reduce by 2. 
; B+)n—; X+} He Resultant nucleus has mass number “7”. 
In B-emission jn —°, B+| H 
230 230 


ay U— 3 X—22 450 Th 


ins parent nucleus is" *)U" uranium (146+92=238), thorium is "*\Th" (144+90=234) and 
emitted aan is He BR, 

X4 204 x4, 2 Ayes 

Mn+ 4He = 20 4 1p 


225 
rg U ee Ra 


27 At _3 ay V — 3! WW —2->5 X 


Number oftneutrons in radon = 220-86=134 
Number of neutrons in polonium = 216-84=132 
By'emission ey alpha two protons and two neutrons are decreased. 


Rn ae, X—2 12 Y —*553° Bi (2-0 particles & 1-B particle) 
a a Pt», A —f_» 4; A,'*— > Ay —> uA 


, . : oo 
The reaction for neutron decay is }n——>1 H+°,e+7 Here 7 =anti-neutrino 


dN 
dN 
By definition of decay constant: eT =NA>A= “Za 
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24. Wekiow2 = 

A, N, 2° : 
25. When 75% decays, 25% is if un-decayed. This requires a time f= 


In2 l nt) 
= wo _ In2 et oe pen) BO) =2(In2)T 
Ty, =half life = ; . Also T= (5 (In 2) 


So 
1e yy where 


l 
aa ft .1 
xt 28 1 un-d a dog 
26. As n= 7. = =" Fractional un-decay = 5 iy, 97) 
4% oh 
at. T= a —__ => Aly, — 0.693 It means for smaller A half-life will be longer. 
/2 
3 3 t 3/4 3 
At | arene = = T,, =—=—==—sec 
28. ah aN 2 As t nly > lege , 8 
0.693 0.693 
29. As T., =——— = ————_>; 8 1620 year 
4 A 428x107 “ 
30. Activity of a radioactive element decays expotentially: 
so ; 
1 . 
31. Number of halflives n Laer re ci ee (5) — 16x{ >) = 0.1 curie 
25 Ao UN. OY? ‘ 2° 
32. n= 3—> 1, gg US = ei intne 
> #2 3 


33. | Number of half-lives (n= 2) We know N, =N, a => ae = 12500 
2°-1 N, 2°-f 3! | 
= =— 
z N /#ea™ 


35. T,, -S= AT, = £02 


34. 


v gr 1600 
36. Average life = 2=~42- = ——— = 2308 = 2319 
; i 01693.. 0.693 yes 
cS Ae? _ 0.693(_ 0.093 _ 6, , 
yA Gy 0.01 
ae "-1 NN, 18 1 
33. \ <seite — N (o—-—-)> 28 a-x 2a 
0 NG) Nb = Nol) N, 8 77 


39. .After'5 half-lives remaining amount = = rs = 


Percentage of remaining amount = =" 100 x 3% 


40. . 4-radiations can be preferred for the treatment of skin 
41. __ For skin cancer phosphorus-32 or strontium-90 may be used. 


42. Radiotherapy with y-rays from cobalt-60 is often used in the treatment of cancer of liver. 
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43. 
44. 
45. 
46. 


47. 


48. 


49. 
50. 


Dk. 
52. 
53. 
54. 


35. 


56. 
= 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 


66. 
67. 


Radio-iodine is absorbed mostly by the thyroid gland. 


Study the circulation of blood using radioactive isotope sodium-24, 
The most useful tracer is Carbon — 14. 


m = 64g 
In 
IT. = 32g 27). = 16g 3T)/. = 8g AT, ,. = 48 STi = 22 
n=5 
t 20 
Tip = ~ as 5 = 4days, 


When a helium atom loses an electron, it gets positive charge and becomes a positive helium 
ion. 


Beta ray emitted by a radioactive substance is an electron which was existing inside the 
nucleus ,X“ ——> 2Y* +B", +v 


Emission of B — particles is a nuclear phenomenon. 


2X" ——>z X* +y-radiation 


AN = —NAt 
__AN/N 
At 
y —rays,, <B-—rays,, < y—particles,, 
0.693 I 
yr nde a 
jn! —> iH! +B?, +v 
AN 
NAt 


Alpha particle is also known as Helium nuclide, and Helium nuclide have charge 2e. 
XA —* 5 Vf * > Vf 

Half-lifé of sodium-24 is 15 hours. 

a= particle has more momentum So, it will less deviate. 

xi Borg 

Definition 

Sol es 

ye —+9;Pa™ + f°, 

a<B<y 

Emission of radiation from radioactive substance is a natural phenomenon. So, it is 
independent of both temperature and pressure. 


B-decay X? —> Yi, +B. 


The electric field does not disturb y -radiation because gamma radiation no charge. 


a IT i hee ee ee eg Pa 
KETS- PRACTICE BOOK 147 


Topic-13 Nuclear Physics 


; ‘ ; , ins samc. 
68. During beta deca, Atomic number increases by | and mass number remains 


69, gg U2 2-00 V7"? —L-99, Y” So, 2=91 
70. ,X*—*®>24Y*" 


ret 
Wa XR -Y —..Z 


B a a 
72.  f—particles emit from nucleus. 


73. x 3a 5 . 


74,0 Xi —> Yen 
X-4=1t 
X =1+4 


75, x2 _se_, xi® —t» Xe 


76. E= = =>E« 7 => Ay rage <An-rays 


77. go lh?* —>nPa™ + BY, 


78. X° —+>Xl+y-rays 
0.693 


79. T,A4=0693>A= 
72 1/ 
72 ~ 


80. Radiation produced ionization 
81. *<Z—osY+y 


N. 400 
> F s 


83. n=n,(5] arm, ° 4 Ae 
2 2 2 


T =nT, =2 1600 =3200years 


2 


84. a-particle has maximum ionizing power, 


180 a 176 B 176 a 172 1 


70 
86. A=AN 
=8.3x107°x6.7x10" =55.61x10" =5,6x 10" Bg. 


0.693 0.693 
i om we = = 1), 16 “3 -4 
87 Ty 4 43x10" x10™ =1,6x10™%s 


89.  Inrelation ATy, = 0.693, A is decay constant. 
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90. Both are E.M waves, X- 


decelerated of nucleus 
1) 400 
. N,=N,.| —| =—=5 
91 R . *| 8 0 


92. Cancerous thyroid is treated with iodine -13] 


93. Left= aN, 


Rays produced by Coolidge tube while y-Rays produced 


94. _ Information of book. 


bi gee hs iS es 


Et 
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Q.3 


Q.4 


Q5 


Q.6 


Q.7 


Q.8 


POST-PREP ASSESSMENT 


: Physics paper of NMDCAT contains 56 questions. 


When two bodies stick together after collision, the collision is said to be 
A. perfectly elastic B. partially elastic 
C. completely inelastic D. none of these 
A stone is thrown horizontally with an initial speed of 30 m/s from a bridge. Find the 
stone’s total speed when it enters the water 4 seconds later. (Ignore air resistance.) 
A. 30 m/s B. 40 m/s 
C. 50 m/s D. 60 m/s 
A body is projected with kinetic energy K at an angle of 60° with the horizontal. Its 
kinetic energy at the highest point of its trajectory will be 
A. 2K B.K 
ok. pk 

2 4 
With same initial velocity a body is thrown at angles 15°, 30% 45°, 60°. At which two 
angles ranges are in ratio 1 : 2 
A. 15° and 30° C.\15° and 45° 
B. 15° and 60° D. 30° and 60° 
Two bodies are moving in opposite direction with velocity v. The magnitude of their 
relative velocity is 
A. 0 % Vv 
B.2v 1D. ad 

Z 

A student applies force to‘a stalled car over a distance Ax to increase its kinetic energy. 
Which graph best represents the relationship between the kinetic energy and the 
seg distance? 
i a certain force ia on an object and ag its K.E from a 65 to 130 J, then work done 
by the force will be 
A. 92.5 J C.65J 
B.97,5 J D. 130J 
Slope of work time graph is equal to 
A. Acceleration C. Power 
B. Energy D. Momentum 
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The graph of range of projectile ( on y-axis ) as plotted against velocity,, of projectile (x-axis) will Ive 


ble te 


Q.10 A body is moving in a circle with period of 207. What is angular frequency of body 
A. 0.1 Hz C.2Hz 


B. 100 Hz D, 10x Hz 


Q.11 A body is revolving with a constant speed along a circle. If itsditection of motion is 
’ reversed but the speed remains the same, then which of the following statement is true 
A. the centripetal force will not suffer any change in magnitude 
B. the centripetal force will have its direction reversed 
C. the centripetal force will not suffer any change in direction 
D. the centripetal force would be doubled 

Q.12. The angular velocity of the minute hand of‘a clock is 


A. rads" B. agrees 
2n -| z i (a =! 

D. d. 

C, 3600 rads aen0 rads 


Q.13. A simple harmonic oscillator has a time period of 10 seconds. Which equation relates its 
acceleration a and displacement x? 


A.a=-10x B. a= -(207)*x 
= -(201) x D. a= - (27/10)*x | 
Q.14 In stationary wave of wavelength 0.4 m the distance between node and antinodes is 
A. 0.1m C. 0.2 m 
B. 0.4m D. 0.5m 


Q.15 The minimum length of tube open at both ends that resonates with frequency of 350 Hz 
if v= 350 ms. 


l 
| B. —m 
A.lm 5 
l 
D. —m 
C,2m 4 
Q.16 “The ratio of angular frequency and linear frequency is 
Pa 27 B. z 
EY p.Z 
ln 2 
Q:17_ How many electrons per second constitute a current of one micro ampere? 
A. One electron C. 10~ electrons 
B, 10° electrons D. 6.25 x 10!” electrons 


aaa 
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Q.18 A sound source is moving towards a stationary observer with 10 of the speed of sound. 


The ratio of apparent to real frequency is 


2 . 2 
9 
cl D. (=) 
10 10 
Q.19 When we double the voltage in a simple electric circuits we double the 


A. Current B. Resistance 
D. Both A. and C. 


C. Power 

Q.20 Which relation exactly described the isothermal process 
A.Q=W B. W =-AU 
C.Q=-AU D.Q=AU+ W 


Q.21 The work done in moving a unit positive charge from ofie point to another against the 


electric field is a measure of 


A. Capacitance B. Potential difference between two points 


C. Intensity of electric field D. Resistance!between two points 
Q.22 Energy density in case of a capacitor is always proportional to 
A. E? B. €o 
oo le D.C 
Q.23. The capacitance of a parallel plate capacitor is given by 
A. ge B. cu bod 
€,d A 
c. c= Ae B. c=! 
d ; eA 


Q.24 What's the total work performed on the gas as it’s transformed from state a to state c, 


along the path indicated? 
P (x10° Pa) 


- V (x10? m’) 
A. 1,500 J B. 3,000 J 
C. 4,500 J D. 5,000 J 
Q.25 The charge of an electron is 1.6 x 10°? C. How many electrons strike the screen of a 
cathode ray tube each second when the beam current is 16 mA 
A. 10!” B. 10" 
> i D. 10°77 
Qi26 The following four wires are made of the s i 
temperature. Which one of them has highest al ieee mat 
A. length = 100 cm, diameter = | mm B, length = 50 cm, diameter = 0.5 mm 
C. length = 200 cm, diameter = 2mm D. length = 300 cm, diameter = 3 mm 
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In 8 circuit with 3 coil of resistance 2 ohms, the magnetic flux changes from 2.0 Whe 
10. OWi in 0.2 second. The charge that flows in the coil during this time is - 
3.0 coulomb B. 1.0 coulomb 
4 D. 0.8 coulomb 
he —_ emitted from hydrogen filled discharge tube show 
band spectrum 


Sa e 
NUOUS SPROUT 


B. hne spectrum 
. D, none 
Qzs \ radio Station emits 10 KW power of 90.8 MHz. Find the number of photon emitted per second 


ALSx IE B. 1.6% 108 
C.1.6% 10° D. 1.6% 10° 

Q38 The number of turns in the primary and secondary coils of a tran$former are 100 and 300 
respectively. If the input power is 60 W. The output power willbe 


A. loo W B.3x10W 
Coo W D. 90 W 
Q31 In Davisson-Germer experiment, the diffracted electron beam from crystal shows 
A. Parnele property B. Wave property 
C- Light property D. Quantum property 
Q32 The Lenz's law refers to induce 
A emf B. Resistance 
C. Current D. Capacitance 
Q33 When a current carrying conductor is placed in 8 magnetic field. It moves from a region 
of 
A. Stronger to weak field B. Weak ta strong field 
C. Strong to weak if current is large D. Weak to strong if current is large 
Q34 Im electromagnetic induction, the induced,.e.m-f. in a coil is independent of 
A resistance of the circuit B)tme 
C. change in the flux D. none 
Q.35 In full wave rectifier with input frequency 50Hz the ripple in the output is mainly of 
frequency: 
A 25 Hz B. 50 Hz 
C. 100 Hz D. zero 
Q36 What percentage of original radioactive atoms is left-after five half lives 
A.03% B. 1% 
C.31% D. 3.125% 
Q37 A2 MeV proton is moving perpendicular toa uniform magnetic field of 2.5 T. The force 
on the proton Is: 
A25x*1G°N4 B. 2.5 x 107! N 
C.sxi¢0'%N D.8 x 10°"? N 
Q38 Unit@fidecay constant is 
As B. nm! 
Cm Ds" 
Q39 A certain radioactive mass decays from 64 gm to 2 gm in 20 days. What is its half-life? 
AS days B. 4 days 
C.3 days D. 5 days 


QAO An electron makes transition een n = 4 to n = 1 state in a hydrogen atom. The 
maximum possible number of photons emitted will be 


Al B. 3 

cS 2 D.6 
EEE rs 
KETS- PRACTICE BOOK 153 


Post-Prep Assessment 


man has pushed the other man 


Q.42 


Q.43 


Q.44 


Q.47 


Q.48 


Q.49 


Q.50 


A 60 kg man pushes a 40 kg man by a force of 60 N. The 40 kg 


with a force of: 


A. 40.N B. 0 
C. 60 N D. 20 N , ednmieni: 
The speed of a vehicle of mass 500kg increases from 30ms to 70ms~'. Calculate 
A. 10° B. 10° 
D. 10° 


C. 10° 
Work done by the gravitational force on a body of mass “m” moving on a smooth 


horizontal surface through a distance ‘‘s” is: (Given acceleration due to gravity =g): 


A plane is revolving around the earth with a speed if 100 km/hr at a constant height from the 
surface of earth. The change in the velocity as it travels half circle is 


A. 200 km/hr B. 150 km/hr 

C. 100 km/hr D. 0 

Doppler effect is independent of ‘ 

A. velocity of source B. velocity of listener 


C. distance between source and observer D. None ofthe above 
The following figure depicts a wave travelling in a medium. Which pairs of particles are 
in phase? 


A.B&F q B.C&E 


C.A&D  D.B&G 

First law of thermodynamics states that: 

A. system can do work — | B. system has temperature 
C. system has pressure D. heat is a form of energy 


A hollow metalsphere of radius 5 cm is char i 
ged so that the potential on i i 
V. The potential at the center of the sphere is : piimalap seat 


A.10V : 
ae “ same as at point 5 cm away from the surface 
- Same as at point 25 cm away from the surface 
y we " ume to the battery and eee a of saaaicne 
SS i 
4 oe p of cooling then the value of current will be 


B. decreased 

C. Remain constant 

D)zero 

When a bar magnet is broken into two pieces 
Ag We will have a single pole on each piece 

B, cach piece will have two unlike poles 

C. each piece will have two like poles 

D. none of these 
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Q.51 Whenever there is a change in the m 
a current are induced in the circuit. 
A. Lenz’s law 
B. Faraday’s second law of electromagnetic induction 


C. Fraday’s first law of electromagnetic induction 
D. Laplace’s law 


Q.52_ A transformer: 
A. transforms energy 
B. Transforms frequency 
C. transforms voltage 
D. None 
Q.53 The wavelengths of a proton and a photon are same. Then: 
A. their velocities are same . 
B. their momenta are equal 
C. their energies are same 
D. their speeds are same. 
Q.54 Bohr’s model can explain: 
A. the spectrum of hydrogen atom only 
B. spectrum of an atom or ion containing oneélectfon only 
C. the spectrum of hydrogen molecule 
D. the solar spectrum 
Q.55 Radioactivity is affected by: 
A. Temperature 
B. pressure 
C. electric and magnetic field 
D. none of these 
Q56 Inalternating current 
A. The direction of current is always positive 
B. The direction of current is always negative 
C. The direction ofcurrentchanges constantly 
D. The directionof current is either positive or negative 


ANSWER KEY) 


a: BR 
C 


12 22 
13 23 
14 24 
15 25 | 
16. ' 26 


agnetic flux linked with a closed circuit, an emf and 
This statement is referred to aS; 


> || 


ig deh 27 
3 28 
19 29 
20 30 


o|=|o]o]o/0/> 


ere gee 
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Q.1 


Q3 


Q.4 


Q.10 
Q.11 


Q.12 


Q.13 


EXPLANATORY NOTE 


When bodies stick its all K.E lost, so collision is perfectly inelastic. K.E, # K-Ey because) 


K.Er=0 


2, 7242 
v= Jv t+gt 


= ¥30" +10°x 4? =50 
[K.E]__ =K-E,cos’0 


R«sin26 
R, _ sin2(15)_ 1/2 _ 
R, sin2(45) 1 


For opposite direction v_, =V,+V, =Vty=2v 
W=AKE 

AK.E = Fd 

AK.Ead 


W = AK_E = 130-65 = 65J 


Sr Se gs . 
F.+mo*{—r) the magnitude of the centripetal force remains constant but its direction is 


continuously changing. 


6= ot 
> OF 2n ati 
~t 3600 ie 
= -xw’ 
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Q.14 Distance between node and antinode is = — = 0.4 0.1 
| Q.15 ee ee, ee 
é fF 350 
; For open pipe A, = 20 > (= la 
c | 
o 2nf 
16 —=—=2 
Q . < Tt 
n -6 
Q.17 7 => Number of free electrons per second = yn 5x10'2 electrons / sec 
Ox 


Q.18 re{ : \rer- - 
v—-Uu, ic 
10 
f_v _10 
y 2 8 
10 


Q.19 According to Ohm’s law I « V 


If voltage is doubled then cu 
P o V2 also P x I? 


e doubled, so power will be four times as 
Q.20 In isothermal process 
— Q=AU+W 
Q=W 


ou v-™ 


= PAV = P(V,-V,) 
=(3x10°)(25-10)x10” = 4500J 


nx1.6x107” 
l 


95 jn 8 >16x10° = =>n=10" 
t 
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Q.27 


Q.28 
Q.29 


Q.30 


Q.31 


Q.32 
Q.33 


Q.34 


Q.35 
Q.36 


Q.37 


Q.38 


Q.39 


Ro _ . For highest resistance ug should be maximum, which is correct for option 
r ; 
At At At RAt 
Ad 10-2 
Ae 
Q R 2 
Gas or sae state of elements shows line spectrum 
'% 29 
E=nh ===" oh ~= 7 =1,6x10 
if PG 7 
Pin = Pou [ Ideal a Vit = Velie 
Diffracted electron beam from crystal shows wave nature. 
Lenz’s law refers to induce current. 
Current carrying conductor will move from stronger to weaker magnetic field. 
aye | 
At 
In full wave frequency of the output is 2f 
Percentage fractional undecay = a 100 = 3 100 = = 100 =3.125% 
Kreme ene ; F=qvB 
2 m 
AN/ No . : -! 
= . unit =s 
At 
Remaining atoms = Crees 
2" = 64 =32 
2 
n=5 
5 half-lives in 20 days 
So, half-life =- G ifs 
1) 4(4-1 
Number of spectral lines = afar) = AG) =6 


To every action, there is an equal and opposite ‘reaction. So when 60 kg man exerts a force 
of 60 N on 40 kg man, 40 kg man also exerts the same force of 60 N on the 60 kg man. 

KE, =1/2%500x30"=250x900=225000 J 

KE =1/2x50070?=250x4900=1225000 J 

Work = Change in Kinetic energy, = K‘Er— K.Ej =1225000-225000=1000000=10° J 


As the gravitational force is perpendicular to the distance moved by aa the work done by 
gravity will be zero. 
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sen Prep Ascension 
Q.4d As we know, 

Av = 2vsin(0/2) = 2xvxsin90° 

= 2% 100=200 kiv/hr 


Q.45 Doppler effect is independent of distance between source and observer 

Q.46 Path difference between B and G is X so they are in the same phase. 

Q.47 AQ = AU + AW 

Q.48 Since potential inside the hollow sphere is same as that on the surface. 

The resistance of the conducting wire will decrease according to equation Rt = Ro (1+ At) 

due to which current will increase according to ohm’s law 

Q.50 When we break a magnet into two, both act as magnets, that is both have a north and south 
pole each. In both these pieces the corresponding north and southpoles remain on the sides as 
in the original magnet. This means that the two broken sides must get oppositely polarized. 

Q.51  Faraday's first law of electromagnetic induction state that whenever a conductor are placed in a 
varying magnetic field emf are induced which is called induced emfif the conductor circuit are 
closed current are also induced which is called induced current. 

Q.52 Transformers are capable of either increasing or decreasing the voltage and current levels of their 


supply, without modifying its frequency, or the amotint of Electrical Power being transferred from 
one winding to another via the magnetic circuit. 

} h 

Q.53. ForProton, 4 ect ay A, == 

my p 


he. h 
for photon, E=—, A, =—— 
pion Ba A 


AA, =P== 
Cc 


Q.54 Bohr’s model is valid to atom or ion having only one electron such as H, He’, Li**, Be*”, etc 

Q.55 Temperature, pressure, electric and magnetic field does not affect Radioactivity. 

Q.56 Electric charge in alternating current changes direction periodically. The voltage in AC 
circuits also periodically ‘reverses)because the current changes direction. 
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d motion is 
. time graph for retarded n 
The slope of the velocity grap B, Positive 


A. Zero D. Neutral 


C. Negative , 
“J , ve 
A handball is tossed vertically upward with a 
ise? 


Approximately how high will it r — 


A. 15m D. 30m 


C. 25m ; 
The graph represents the straight-line motion of a car. How 


between t=2sandt=5 s? 


locity of 19.6 meters per,second, 


far does the car travel 


rinse) 


12 


0 


! 
! 
! 
U 


ee eo t(s) 
2 5 ] 
A. 36m B. 12am 
C.4m D. 60 m 


When two bodies collide elastically then the quantity conserved is 
A. Kinetic energy B. Momentum 

C. Both D,,None 
A steel ball moving with a velocity vcollides with an identical ball originally at rest. The 


velocity of the first ball after the collision is 


A. (-5} BY—v 
2 


Cy D. Zero 

A ball is thrown horizontally from the top of a tower. What happens to the horizontal 
component of its acceleration? 
A. First increases and then decreases _ B. Increase 

C. Decrease D. Zero 

Velocity time graph of body X and Y is shown in fig. The ratio of the acceleration of Y to 


acceleration of X is 
Y 


3 


, 3:1) | B. 1:43 
a rojectil D. V3: 
projectiles are fired with the same velocity at angle, 25°, 40°, 55° and 70° with the 


horizontal. The range of project i 
*§. ge of projectile will be a for the one projected at angle 


a7>5° 
Dias" 


A fighter plane drops a b — 
target duc to omb when it is at the top of enemies target. Bomb misses the 


A. Horizontal component of velocity 


C. Vertical component o Fveloaity B. Action of gravity 


D. Bad weather 
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Q.10 


Q.11 


Q.12 


Q.13 


Q.14 


Q.15 


Q.16 


Q.17 


Q.18 


A projectile is projected with kinetic energy (K.E). If it has the maximum possible 
horizontal range, then its kinetic energy at the highest point will be: 

A. K.E B;0,75 6.2 

C.0.5 K.E D. 0.25 K.E 

A car travels equal distance in the same direction with velocities 60 km h-!, 20 km h"' and 


10 km h"! respectively. The average velocity of the car over the whole journey,of motion is 
A. 8 ms’! : B. 6 ms"! 


C.7 ms" D.5 ms"! 


A particle is moving eastwards with a velocity 5 ms. In 10 s, the velocity changes to 5 
ms”! northward. The average acceleration in this time is 


1 “ l 
A. —=ms’NE B. —ms’N 
Zi = 
1 
C. Zero D. —-ms’NW 
V2 


A force of 5 Newton acts on a body of weight 98 Newton. What is the acceleration 
produced in ms“? 


A. 0.51 B. 1.46 
C. 49.00 D¢s5.00,, 
Time of flight of projectile is 
A Ni sin @ B. 2v, sinO 
g , & 
. 2 
C. v; sin 20 D. 
g g 


A cyclist riding at a speed of 5m/sec braked with uniform deceleration and stopped in 
3m. The acceleration is 

A. 2.16m/sec” B. —2.16m/sec” 

C. 4.16m/sec” D. — 4.16m/sec” 

A body moves from A to B in a straight line then in semi-circle of radius as shown in fig. 
What is the displacement of the body? 


tT=2cm 
B 
3cm 
A 
A.7cm B.9cm 
— Bye  D.12cm 
Angle between action and reaction forces is 
Tt 
. B. —rad 
A.0 5 
C. mrad D. 2nmrad 
The P.E gained by projectile when it reaches at maximum height is expressed by 
equation 
A. K.Ei cos’0 B. K.Ej tan 0 


C, K.Ej sin’ D. K.Ej cot 6 
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Q.19 A 1kg ball moving in some direction at 8 m/sec hits a 4 kg ball 


Q.20 


Q.21 


— Q.22 


Q.23 


Q.24 


ing at 6 m/sec in the 


sei ri the veloci 
same direction. Assume that the I kg ball stops after collision. What will be ty, 


after collision, of the 4 kg ball if the 1 kg ball stops? 


A. 10 m/sec B. 0 m/sec 
C. 8 m/sec D. 12 m/sec 


: , tartin 
A runner runs 100m in 10s, then turns around and jogs 50m back toward the starting 


point in 30s. What is his average speed and average velocity in m/s. 
A. 3, 1.25 B. 7 1.25 
| D3, 
. ne a 1000 kg moving with 25 ms“ collide straight with stationary truck of mass 
1500 kg, and start moving together. Find the velocity us truck. 
A. 15 ms" B. 25 ms” 
C. 10 ms" D. 6 ms"! 
A body moves from point P (3, 4) to Q (5, 7). Its displacement vector would be 
A. 81 +107 B. 81 +2) 
C372) D. 27 +3) _ 
A particle starting from rest undergoes a rectilinear motion,with acceleration a. The variation 
of ‘a’ with time t is shown in graph. Maximum velocity attained by the particle during the 
motion is: 
a(m!/s*) 
10 4 

> See 
A. 55 m/s ~ |B, 110 m/s 
C. 550 m/s 4 D.650 m/s | 
A missile is fired for maximum range with an initial velocity of 20 m/s. If g=10m/s?, the 


range of the missile is 


A.30m 4 B. 20m 
C.40m g D. 60 m 
Q.25 A ball is projected horizontally from the top of a cliff on the surface of the earth with a 
speed of 40ms". Assuming that there is no air resistance, what will its speed be 3 s later? 
A. 30ms! B. 40ms"! 
C. 50ms?! - D. 60ms"! 
Q.26 The rate of change of momentum of a body falling freely under gravity is equal to its 
A. Impulse B. Kinetic energy . 
C. Power D. Weight 
Q.27 Displacement time graph is shown in figure below acceleration will be 
10 
d 
5 
t 
; 1 2 
A. 5 ms” B. 10 ms? 
C. 2.5 ms? D. 0 
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Q.28 


Q.29 


Q.30 


Q.31 


Q.32 


Q.33 


Q.34 


Q.35 


Q.36 


Q.37 


'B. [Same ——“‘s Ames) ——=‘ A times §@ 
Doubled )4timesé =| Doubled 


| 
S 
=| 
S 
@ 
o. 
aay 
c. 
=: 
a 
m 


rib coiee sgn Projectile its kinetic energy is completely converted into potential energy 
hE pollo) alection B. At the highest point 
C. Point to hit the ground gnest’p 


; : D. Not possible 
A ae se collides with stationary 5 kg object and after collision they stick 
together and move forward with velocity 4ms"'. What is the velocity with which 
the 10 kg object hit the second one? 


=I 
A. 6ms 4 B. 8ms7! 
C. 12ms D. 10ms"! 


A force of 10 N acts on a body of mass 20 kg for 10 seconds. The change in its 
momentum Is 


A. 50 kg-m/s B. 100 kg-m/s 
C. 300 kg-m/s D. 1000 kg-m/s 


An aircraft is moving with a velocity of 300ms~'. If all the forces acting on it are 
balanced, then 


A. It still moves with the same velocity B. It will explode 


C. It will lose its velocity gradually D. It will fall down instantaneously 


If a car covers 2/5th of the total distance with vi spéed and 3/5th distance with v2 then 
average speed is 


A. vy, +, 3 2MiV, 
My, 
SvV, 1 . 
a a , D. 
3v, +2v, a V""2 


If initial velocity of projectile is doubled then which is correct _ 


Horizontal range 


| wheig 
Doubled 


Which one of the following is true in the case of inelastic collision? 


Total energy Kinetic Energy Momentum 
A. Conserved Conserved Conserved 

B. Conserved Not conserved Conserved 

C. Conserved Conserved Not conserved 
D. Not conserved’ ~ Not conserved Conserved 


A body is thrown with a velocity of 9.8 m/s making an angle of 30° with the horizontal. It 
will hit the ground after a time 


A. lsec . B. 2 sec 
C.3 sec D. 1.5 sec 
If R= i then angle of projection is 

A. 3m B. 60° 

a! D. 45° 


A body is thrown horizontally from the top of a tower of height 5 m. It touches 
the ground at a distance of 10 m from the foot of the tower. The initial velocity of 


the body is (g = 10 ms”) 


A. 2:5ms7! B. 5ms 
C. a D. 20ms! 
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Q.38 
Q.39 
Q.40 


Q.41 


Q.42 


Q.43 


Q.44 


Q.45 


Q.46 


Q.47 


Q.48 


A cricket ball is hit so that it travels straight up in air and it acquires 3 seconds to reach 
the maximum height. Its initial velocity is 

A. 10ms‘! B. 15ms~! 

C. 29.4ms~ ! D. 12.2ms~! ae 

The distance travelled by a body is proportional to the square of time. rhe body is 
moving with . 

A. Uniform acceleration B. Uniform velocity 

C. Variable acceleration D. All of the above aan 

Two balls projected at 30° and 60° with same initial velocities. rhe ratio of their 
maximum heights is 


Avie B. 1:3 

C..4:4 D. I: V2 _ 
A 7.0 kg bowling ball experiences a net force of 5.0 N what willbe its acceleration? 
A. 7.1 ms? B. 5.0 ms” 

C. 0.71 ms? D. 35.0 ms? 


Two projectiles are fired at different angles with the sameymagnitude of velocity such 
that they have the same range. At what angles they might have been projected? 

A. 35° and 75° B. 10° and 50° 

C. 25° and 65° : D. Noné of the above 

A train takes 1 hour to go from one station to the othernIt travels at a speed of 30 kmh! 
for first half hour and at a speed of 50 kmh?! for the next half hour. The average speed 
of the train is: 


A. 45 kmh! B. 40 kmh! 

C. 35 kmh! D»30 kmh’! 

If a projectile is thrown with 19.6m/s velocity at 30° with x-axis, time taken to reach 
highest point? 

A. 1 sec B. 3 sec 

C. 2 sec D. 4 sec 

The distance travelled is given by 

A. Area under speed-time graph B. Area under distance-time graph 

C. Slope of velocity-time graph D. Slope of distance-time graph 


If a body starts froma point; and returns back to the same point, then its 
A. Average velocity is zero butmot average speed 

B. Average speeds zero but not average velocity 

C. Both average velocity and average speed are not zero 

D. Both average speed and average velocity are zero 

The variation of force acting on a body with time is shown 


2 qs) 
What.is the change in momentum of body after 4s? 
A. 10Ns . B. 40Ns 
C)20Ns D. 80Ns 
Velocity and acceleration are in the same direction when 
A. Velocity of a car is increasing on a straight road 
B. Car is turning round a corner 
C. Velocity of a car is decreasing on a straight road 


,D. None of these 
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Q.49 


Q.50 


Q.51 


Q.52 


Q53 


Q.54 


Q56 


Q.57 


Q.58 


When the average velocity of a moving body is equal to its instantancous velocity then it 
is moving with 


A. Uniform velocity B. Uniform acceleration 
C. Variable velocity D. Variable acceleration 


If the initial speed of a projectile is doubled. 


A, Its range will double B. Its range will quadruple 


C. Its range will be decreased by a factor of two D. Its range will decrease by a factor of four 

In straight line motion the 

A. Acceleration is parallel (or antiparallel) to the velocity 

B. Acceleration is vertical, while the velocity can be in any direction 

C. Acceleration is perpendicular to the velocity 

D. Acceleration is vertical and the velocity is horizontal 

In projectile motion the 

A. Acceleration is parallel (or antiparallel) to the velocity 

B. Acceleration is vertical, while the velocity can be in any direction 

C. Acceleration is perpendicular to the velocity 

D. Acceleration is vertical and the velocity is horizontal 

A baseball is thrown vertically into the air. The acceleration of the ball at its highest point is: 

A. Zero B. g, down . | 

C. g, up D. 2g, down. 

A racing car traveling with constant acceleration increases its speed from 10 m/s to 50 
m/s over a distance of 60 m. How long does this take? 

A.2.0s B.5.0's 

C. 4.0 s for D. 8.0 s 

An aeroplane is flying horizontally at a velocity v. It drops a packet from a height h. the 
time taken by the packet to reach the ground will be 


A. 2h =. B, a 
g g 
a | D. f= 
2g _ Xh 


A ball is thrown atthe angle of 45° with the horizontal: Then 

A. The path of the ball is parabola and horizontal range in maximum 
B. The path of balls straight line and horizontal range is maximum 
C. The path of the ball is a parabola and horizontal range is minimum 
DéThe'path.of the ball is semi-circle having maximum diameter 


Two stones A and B are thrown at angle of 0 and (90° -0) with the horizontal. The ratio 


of their time of flight is . 

AM B. tan?0 ; 1 

Cytand : | D. 1: tan0 

A man is at rest in the middle of a pond on perfectly smooth ice. He can get himself 
to the shore by making use of Newton’s 

A. First law B. Second law 

C. Third law D. All the laws 
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Q.59 What is the angle of projection for which the range and maximum height become equal? 


] 
A. tan’! : B. cos’?! 7 


. 1 
C. tan! 4 D. sin’! FA 


Q.60 The velocity-time graph of a body is shown in fig. It implies that point B: 


| on ae 
A. The force is zero B. There is a force. whichhopposes motion 
C. There is a force towards motion D. There is only gravitational force 
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Q.1 A person of mass 60kg carries a 15kg body on the top of building 10m high in 5 minutes. 
He puts a power in carrying the body. 
A. 1OW B.5W 
C. 30W D. 15W 
Q.2 Uniform constant retarding force is applied in order to stop asetruck if its speed is 
doubled then the distance traveled by it will be. 
A. Four times B. Double 
C. Half D. Same 
Q.3 A toy car moves of mass Skg up a ramp under the influence of force F plotted against 
displacement. The maximum height attained is given by 
Ge 
TA a oreeeoeenn » » 
24 G@ 8% W 12 
x=0 x=lim 7 
A. Ying, = 20m > } * 
C. yi. =10m D. Yaa = Sm 
Q.4 A solar panel delivers 100 watts for one minute. How much energy does it deliver 
during this period? : 
A. 60 J B. 6 kJ 
C. 100 J D. 3.6 kJ 
Q.5 When arrow is released from its bow, its energy is transformed from 
A. heat energy to K.E. B. chemical energy to elastic P.E. 
_ C. elastic P.E. to K.E¢ D. K.E. to elastic P.E, 
Q.6 Force F on a particle moving in a stright line varies with distance d as shown in the 
figure. The work done on the particle during its displacement from 3m to 12m 
F(N) 
2b-- 
os rt ne 
AMfians. B. 26 J 
py D.21J 
Q.7 Two bodies with kinetic energies in the ratio 4 : 1 are moving with equal linear 
momentum. The ratio of their masses is: 
A. ae B.1:4 
a: | D.4:1 
Q:8 « How much work must be done by a force on 50 kg body in order to accelerate it from 
rest to 20 m/s in 10 s? : 
A. 2x103J Bb; 10°J 
C.104J D. 4x104J 
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Unit-2 
0°kg changes its velocity from 


Q.9 


Q.10 


Q.11 


Q.12 


Q.13 


Q.14 


Q.15 


Q,16 


A force applied by an engine of a train of mass 2.05x1 


5m/s to 25m/s in 5 minutes. The power of the engine is 
A. 6 MW B. 1.025 MW 


C.5 MW D. 2.05 MW 
When a 300 N force is applied to a box weighing 600 N, the box moves 3.0 m horizontally 


in 20 s. What is the average power? 


B. 90 W 
D. 1800 W 
ater. If the water comes out vertically up 


A. 45 W 
C. 900 W 


An engine pumps out 50 kg of w 
velocity of 20 m/s. The power of engine is (take g= 10 m s) 
A. 10 KW B. 20 kW 


C. 1000 W D. 10 MW 


A body, constrained to move in the y — direction, is subjected to a force 
-2i+ 15j + 6k Newton’s. The work done by this foreein moving the body a distance 


wards with a 


of 10m along the y-axis is 
A. 190 J | B. 160J 


C. 150] D..20 J 
Two particles of masses m and 4m have linear momenta in the ratio of 2 : 1. What is the 
ratio of their kinetic energies? | ar 


A. V2 am, BY 
C.4 | D. 16 _ 


The long pendulum shown is drawn aside until the ball has risen 0.50 m. It is then given 
an initial speed of 3.0 m/s. The speed of the ball at its lowest position is: 


A. Zero y B. 0.89 m/s 
C. 3.1 m/s ; D, 4.3 m/s 
Two men with, weights in the ratio 5 : 3 run up a staircase (of same height) ini times in 


- the ratio 11:9. The ratio of power of first to that of second is 


A. WI/15 B. 11/9 


C. 15/11 D. 9/11 
A body of mass m is dropped from a height h above the ; 
body when it has lost half its initial potential energy is sive (a. ae Fe 


~~ y y 4 Mt gh B. v= y2gh 


c.v= [= D. v=2/gh 
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Q.20 


Q.21 


Q.22 


Q.23 


().24 


A moving body need not have 
A, Velocity 


C, Potential energy 


Work and Energy 


B, Momentum 
D. Kinetic energy. 


iple work done on body will equal to change its 
B. P.E only 


D. All may correct 


Adjncent figure shows the foree-displacement graph of a moving body, the work done in 
displacing body from x=0 to x=35m is equal to 


According (o work energy prine 
A, KI only 


C.K and PLE both 


0 5 10 i5 20 25 30 35 40 
Displacement (m) 


B. 200 J 
C2805 J D. 50 J 


Ai 29d 


A body of mass 2 kg is projected vertically upwards with a velocity of 2msec™'. The K.E. 
of the body just before striking the ground is 

A, 2] B, 4) 

GH D.8J 


A particle of mass m at rest is acted upom»by a force F for a time t. Its K.E after an 
interval t is 


32,2 2,2 
: F 
Fr B, am 
m m 
2,2 
cq FL mp ft 
2m 2m 


An electric motor exerts a force of 40 N on a cable and pulls it by a distance of 30 m in 
one minute. The power supplied by the motor (in Watts) is 

A. 200 B. 20 

C, 10 D2 


A weightdifter lifts.300 kg from the ground to a height of 2 meter in 3 second. The 
average power generated by him is 
A, 5880 watt B. 4410 watt 


C2205 watt D. 1960 Watt 


Power of a water pump is 2 kW. If g=10m/sec?, the amount of water it can raise in one 
minute to a height of 10 m is | . 

A, 2000 litre B. 1000 litre 

C1200 litre D. 100 litre 


A car of mass 1000 kg accelerates uniformly from rest to a velocity of 54 km/hour in 5s. 
The average power of the engine during this period in watts is 
A, 2000 W B, 22500 W 


C, 5000 W D, 2250 W 


OT Pre 
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Q.26 


Q.27 


Q.28 


Q.29 


Q.30 


Q.31 


Q32 


Q.33 


Q.34 
Q.35 


Q.36 


Q.37 


0s. His arm is 1.5m above the ground. 


; 400 N weight at arm’s length for 1 esse 
selena a ’ ht while he is holding it is: 


The work done by the force of the boy on the weig 
A. 0 B. 900J 
C. 600J D. 400J 
A man does a given amount of work in 10 sec. Ano 
work in 20 sec. The ratio of the output power of first man 


A. 2/1 B. 1/2 
C1 D. 4/1 


A man of weight 500 newtons walks up to the top of a building of height of 20 m above 
the street level. The increase in the potential energy of man is 


ther man does the same amount of 
to the second man is 


A.5x9.8J B. 500 x 20 J 
500x 20 
C. 500 x 9.8 J D. os aff 


Kinetic energy of a body moving with speed of 10 ms—1 is 30 J. Ifjits speed becomes 30 
ms-—I then its K.E becomes 

A.10J B. 90 J 

C.270J D. 180 J 

A car is driven along a level road. The total energy input,from the petrol is 60kJ and the 
car wastes 45kJ of energy, what is the efficiency of car 

A. 25% B. 15% 

C. 45% D. 75% 

A 50kg man with 20kg load on his head Climbs up 20 steps of 0.25m height each. The 
work done in climbing is? | 

A. 100 J By350 J 


C. 3430 J la 

If force and displacement of particle in direction of force are doubled. Work would be 
A. Double B. 1/4 times 

C. Half  D.4 times 


A person walks 2m with an acceleration of Sms”, holding an object of mass 2kg. The 
work done on the object is 


A.20J B. 10J 

C.53 D.0J 

The work doneon an object does not depend upon the 

A. Displacement B. Angle between force and displacement 
C. Force applied D, Initial velocity of the object 

Which of the following is correct order? 

A. |kwh> lerg > 1J B. 1J > lerg> lkwh 

C. Jkwh> 1J > Verg D. Ikwh = 1J = lerg 


You lift a‘suit case from the floor and keep it on a 
suitcase does not depend upon 


A. The path taken by the suitcase B. The tj — 
Wei . The time taken b 
C. Weight of the suitcase D. A and B aken by you in doing work 


A particle moves with velocity 6i-4j+3k ms? 


table. The work done by you on the 


. : under the influence of constant force 
F = 20i+15j-—5k N. The instantaneous power ap 
A. 45 Js"! 
C. 25 Js! 


plied to particle is 
B.35Je" 
D. 195 Js! 
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Q.39 


Q.40 


Q.41 


Q.42 


Q.43 


Q.44 


Q.45 


Q.46 


Q.47 


Q.48 


Q.49 


Work and Energy 
A ball is dropped from a height of 10 m. 
A. Its potential energy increases and kinetic energy decreases during the falls 
B. Its potential energy is equal to the kinetic energy during the fall. 
C. The potential energy decreases and the kinetic energy increases during the fall. 
D. The potential energy and kinetic energy is maximum while it is falling. 


How much time will be required to perform 520 J of work at the rate of 20° W? 

A. 24s B. 16s 

C. 20s D. 26s 

Output of a truck is 4500 J and its efficiency is 50%, input energy provided to truck is 
A. 5000 J B. 9000 J 

C. 900 J D. 500 J 


Due to application of 5 N force an object moves 10 meter along perpendicular direction 
of the force. What amount work is done? 


A. 50 J B.5J 

G. Is J D.0J 

Work is independent of: _ 

A. Force B. Time 

C. Displacement D. All of these 

When.the speed of object is halved and the mass is quadrupled then the kinetic energy 
is: 

A. Quartered B. One Third 

C. Twice D. Remain same 

For a body moving in a circular path, thework done by the centripetal force is 
A. Negative B)Constant 

C. Positive — D. Zero 


If a pump can lift 200 kg of water through a height of 6 min 10 seconds, then its power 
is 
A. 1100 watts B. 1300 watts 


C. 1000 watts D. 1200 watts 
A light and a heavy body have equal momenta. Which one has greater K.E 
A. The light body . B. The K.E. are equal 


C. The heavy body | D. Data is incomplete . 

Two bodies of masses2m and 1m have their K.E. in the ratio 8 : 1, then their ratio of 
momenta is, 

Ak i | B.4:1 

Apne! D,8:1 

The decreas@in the potential energy of a ball of mass 20 kg which falls from a height of 
50 cm is 

A. 968 J B. 1980 J 


C. 98. D. None of these 


A. body moves a distance of 10 m along a straight line under the.action of a force of 5 N. 
If the work done is 25 joules, the angle which the force makes with the direction of 


motion of the body 
A.0° ; B. 60° 


C. 30° ll 


Se an rs oi aa aa em Hr 
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A force F=(5i +3j) newton is applied over a particle which displaces it from its origin to 


the point r=(2 i-l j) metres. The work done on the particle is 


A. —7 joules B. + 7 joules 

C. + 13 joules D. + 11 joules 

What happens to the kinetic energy of a moving object if the net work done is positive? 
A. The kinetic energy increases B. The kinetic energy remains the same 

C. The kinetic energy decreases D. The kinetic energy is zero 

If momentum is increased by two times K.E increases by 

A. Two times B. 3 times 

C. four times D. Remains 

A particle moves with V =—3}+5/+6k ms'under F =10/ +10j+20k/N, the power applied 
A. 200 Js! B. 170 Js"! 

C.40 Js! D. 140 Js"! 

Effort x distance through which effort acts = 

A. Output of machine B, Input of machine 
.C. Efficiency. : D. Work 

Load x distance covered by the load = : 

A. Output of machine B. Intputof machine 

C. Efficiency D. Work 

Ratio of output to the input of machine is called: 

A. Work B, Efficiency 

C. Energy : | D. Mechanical advantage 

Unit of Efficiency is ' 

A. Wait B. hp 

C. Joule D. No unit 

If 10 kg mass is dropped from a certain height, hits the ground with speed 10 ms”. The 
height will be 

A. 100m y- B. 50m 

C.i0m D.5m 


In freely falling system) if potential energy is equal to kinetic energy. Then force of 
friction of air will 


A. Be negligible B. Be zero 
C. Be maximum D. Not be predicted 
In the/presenceofjair friction, the relation for free falling body is 
yy 2 
A mgh= — fh B. mgh= =m" + fh 
| ae 
C mph = fh — mw D. mgh = fig =m’ 
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Q.1 


Q.2 


Q.3 


Q. 4 


Q.5 


Q.7 


For a small 8, angular displacement is quantity 

A. Scalar B. Vector . 

C. Neither scalar nor vector D. None | in 
If the tangential and centripetal accelerations are tangents and along the c ’ 
respectively, then the resultant acceleration A. will be 


2 2 
A. a=a, +a, | B, a=,/a, +a, 


C. a=a,-a, D. a=a,—4, d 
A particle is moving along a circular path of radius ‘R’ with uniform speed of 1 ms”, 
the time taken to complete 1 rotation is sec. 
A. mR B. aR 

2 
C. 22R D. 4nR 


Angular displacement, angular velocity, angular acceleration all are 
vectors. : , 


A. Addition of B, Random 

C. Subtraction: D. Axial 

If the radius of the circular path of a particleis quadrupled without changing its 
frequency of rotation, then centripetal force on it is - 

A. Halved B. Doubled 

C. Quadrupled D- Unchanged - 

A disc is rotating about an axis through its centre and perpendicular to its plane. A 
point P on the disc is twice as far from the axis as a point Q. At a given instant, what 
is the value of the the linear velocity of P F 


the linear velocity of Q 
A.4 | po 
1 - 
CS 
: D. 4 


An angular ring with4nner and outer radii R; 


. and R2 is rolling wit 
a uniform angular speed{ The ratio of the forc § without 


slipping with 


P ‘ es experienced by th : 
situated onthe inner and outer parts of the ring, Fi / F2 is vane Ewo particles 
tan % B, 4 

R, 

cx 5 {Ry 

R, VU, R 
If_a.body of mass m is rotating in a circ] , 

¢ of : 
then centripetal force acting on it is radius r with frequency of rotation “f° 
A. Qamrf 
B. 2 

& An’ mrf? 4n mrf 


D. x? mrf? 
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Q.9 


Q. 10 


Q. 12 


Q. 13 


Q. 14 


Q. 15 


Q. 16 


Q.17 


Q.18 


otational and Circular Motion 


A body is rotating clockwise with decreasin 
acceleration is directed 

A. Into the plane of paper 
C. Out of the plane of paper 
r@* has unit of 

ALN | B. ms"! 
Coms~ D. s"! 


The figure shows a cylinder of radius 0.7m rotating about its axis at 10rad/s/ The 
speed of the point P is: 


B. Along the radius 
D. Along the tangent to the circle 


P 
e 

A. 7.0m/s B. 14m rad/s 
C. 7.0x rad/s D. 0.70m/s 
Centripetal acceleration can be expressed as 

2 
Rie Ba 

[ 
C. va D. Alhof these 
In equation V=@xr 90° is angle between 
A. v and fr B. r and @ 
C. v anda D. All are correct 
What is the speed of the tip of second’s handhof a clock if its length is 10 cm 
A. 1.05 cms"! B. 2.05 cms™! 
C. 1.05 m/s D. 3.05 cms"! 


A particle of rigid body is ata distance 0.1 m from axis of rotation to rotate with 
linear speed 3 m/s. Whabtis angular speed of the rigid body 

A. 0.3 rad/s B. 30 rads“! 

C.3 rad s“! D. 1.5 rad/s 

If E is the K.E of body moying in circle of radius r then the centripetal force may be 
written as 


‘ Or 2r 
2K.E 
C. F = K 3a ay, D, - 
The ratiovof.displacement along diameter and total distance along circle is: 
A.n:1 B.m:2 
Car D. lin 


A ball of mass 0.25 kg attached to the end of a string of length 1.96 m is moving in a 
horizontal circle. The string will break if the tension is more than 25 N. What is the 
maximum speed with which the ball can be moved? 

A. 14 m/s B. 3 m/s 

C. 3.92 m/s . D. 5 m/s 
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Q. 19 


Q. 20 


Q.21 


Q. 25 
Q. 26 


Q. 27 


Q. 28 


Q.29 
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volving body if you double the 


What happens to the centripetal acceleration of a re 
orbital speed v and half the angular velocity 
A. The centripetal acceleration remains unchanged 
B. The centripetal acceleration is halved 
C. The centripetal acceleration is cas a 
ipetal acceleration is quadruple ren 
. tet ae. ri angular ie increases uniformly and becomes 60 rad/sec 
after 5 sec. The total angular displacement is 
A. 600 rad B. 300 ie 
_ 75 rad D, 150 ra p 
re oe of mass 1000 kg is moving with speed 72 km/h in a circulardrack of radius 100 
m. The centripetal force acting on it is 
A.4N B, 400 N 
C.40N D, 4000 N 
A circle of radius Im rolls through some distance making anyangle 180° at the 
centre; find the distance: 
A. 3.14m B, 3.14 rad 
C. 5m D, 2.8m 
A particle comes round a circle of radius 1 m once. Thetime taken by it is 10 sec. 
The average velocity of motion is 
A. 0.2 mm/s B.2 mm/s 
C.2 m/s D. Zero 
The acceleration of a train travelling with speed of 400 m/s as it goes round a curve 
of radius 160 m, is 
A. 1 km/s? ~~ B100 m/s? 
C.10m/s? D. | m/s? 
An aircraft executes a horizontal loop of radius 1 km with steady speed of 900 km/h. 
What is its centripetal acceleration? 
A. 250km/s? . B 75m/s 
C. 62.5m/s* D. 60m/s? 
If the body is moving ina circlejof radius r with a constant speed v, its angular 
velocity is 
A. v7/r ' B. vr 
C. v/r D. r/v 
Centripetal force may be equal to 
my? | “ 
ee Bp, PY 
‘ T r 
p’ 
C. .. D. All of these 
Whatis outward force acting on a mass of 10 kg when rotating at one end on an 


inelastic string 10m long at speed of Im/s? 


Ay] N B.2N 
C.10N D. !00N 
The angle subtended by an are equal to radius is 
A. 1 rad 


B. One degree 


C. 1 Revolution D. All of these 


176 


Unit-3 Rotational and Circular Motion 
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g.30 Ifa particle moves in a circle describing equal angles in equal times, its velocity 

vector 


A. Remains constant B. Changes in magnitude 


C. Changes in direction D. Changes both in magnitude and direction 
g.31 A motor cyclist going round in a circular track at constant speed has 

A. Constant linear velocity B. Constant acceleration 

C. Constant angular velocity D. Constant force 


Q. 32 Which of the following statements is false for a particle moving in a circle with a 
constant angular speed? 
A. The velocity vector is tangent to the circle 
B. The acceleration vector is tangent to the circle 
C. The acceleration vector points to the centre of the circle 
._ D. The velocity and acceleration vectors are perpendicular to each other 
Q.33 The number of revolutions in 3x radians 


A.2 B. 3 
C.3/2 D- 1/2 
Q.34 A Wheel of radius 50 cm having an angular speed of'5 rad s“' have linear speed 
A. 1.5ms! B. 3.5ms! 
C. 4.5ms . D. 2.30sX 


Q.35 In circular motion, if the angular velocity and angular acceleration becomes 
parallel, then the motion becomes: __ a 
A. Slower B. Faster 
C. Constant D. Both‘ A’ and ‘C’ 

Q.36 An object is moving in a circle of radius 100 m with a constant speed of 31.4 m/s. 
What is its average speed for one complete revolution? 


A. Zero B)3.14 m/s 
C. 31.4 m/s SD. ¥2x31.4m/s 
Q. 37 ll is equal to: 
min ° ; 

is =j o/s =| 
A. —rad s B. —rad s 

6 15 ; 
c. * vad s! D. Jad s? 

30 


Q.38 A wheel rotates about an axis passing through the center and perpendicular to the 
plane withslowly increasing angular speed. Then it has 
A. Radial velocity and radial acceleration 
B. Tangential velocity and radial acceleration 
C. Tangential velocity and tangential acceleration 
DéTangéfitialvelocity but acceleration having both components 

Q.39 A body moves in a circle of radius.4 m with constant speed 8 m/s experiences 
centripetal force 128 N. What is the mass of body? 


A.2 Kg B. 8 Kg 

C.4Kg D. 16 Kg ; 
Q.40 When a body is whirled in a horizontal circle by means of a string the centripetal 

force is supplied by ae: . 

A. Mass of body B. Tension in the string 

C. Velocity of body D. Centripetal acceleration 


arr espe arse OTL Ge ee nL, BPP 
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Q.41 Two bodies of mass 10 kg and 5 kg 
that their periods are the same. Th 


Q. 42 


— QQ. 43 


Q. 44 


Q. 45 


Q. 46 


Q. 47 


Q. 48 


Q/49 


acceleration is 
A. R/r 
C. r/R 


ing i tric 
moving in concen 
en the ratio between their centripetal 


Rotational and Circular Motion 


orbits of radii R and r such 


B. R2/r’ 
D. P/R? 


The force which can do no work on the body on which it acts: 


A. Frictional force 
C. Gravitational force 


B. Elastic force 
D. Centripetal force 


A string breaks if its tension exceeds 10 newtons. A stone of mass 250 gm tied to this 


string of length 10 cm is rotated in a horizontal circle. The max 


velocity of rotation can be 
A. 20 rad/s 
C. 100 rad/s 


imum angular . 


B. 40 rad/s 
D. 200 rad/s 


An electric fan has blades of length 30 cm as measured from,the axis of rotation. If 
the fan is rotating at 1200 r.p.m. The acceleration of a point on the tip of the blade is 


about 
A. 1600 m/sec? 
C. 2370 m/sec? 


B. 4740 m/sec? 
D. 5055%m / sec? 


The expression for centripetal force is given by; 


A. mro” 
C m’v’ 
; | 

The period of circular motion is 
i ped 

Oo 
CG fe =. 

2 


The curved flight of fighter planes at hi 


A. Gravitational fofce 
C. Centripetal force 


Two particle of equal masses are revolvin 
respectively with the same speed. Thera 


‘ 

2 

1 
q 


In uniform circular motion, 


A. Linear velocity 
C. Acceleration 


m’y" 


B. 


B. T =2z20 


D, fal” 
2 


gh speed requires a large 


B. Frictional force 
D. Centrifugal acceleration 
g in circular paths of radius ri and ro, 


tio of their centripetal force is 


ps it2 
q 


the factor that remains constant is 


B. Centripeta] force 
D. Speed 
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Q.50 A particle moves in a circle of radius 25cm at two revolutions per second. The radial 
acceleration of the particle is 


5 


A. x B. 8x? 
C. 4x D. Zero 
Q.51 A fly wheel rotates at a constant speed of 3000rpm. The angle described by the shaft 
in radian in one second is: 
A. 3000x B. 50x 
C. 100x D. 2x 


Q.52 A stone is whirled in a vertical plane. The stone has 


A. Radial acceleration only B. Tangential acceleration only 


C. Both radial and tangential accelerations D. Neither radial nor tangential acceleration 
Q.53 A body is rotating in circle of radius r. Keeping period of rotation constant but 
radius is doubled (2r) then centripetal force become 
A. Half B. Same 
C. Double D. Four times 
Q.s A particle is moving in a circle of radius ‘r%) In. one period of revolution its 
displacement and distance covered are 


A. 2zr, 2ar Béze 2ap 
C. 2x, 2zr D. zero , 2zr 


Q.35 A particle isacted upon by a forc@pof constant magnitude which is always 
perpendicular to the velocity of the particle. The motion takes place in a plane. It 


follows that ; 
A. Its velocity is constant B. Its acceleration is constant 
C. Its motion is linear D. Its motion is circular 


Q.56 A particle is moving along a circular path. Let v, o, o and ac are linear velocity, 
angular velocity, angular acceleration and centripetal acceleration respectively. 
Which is the wrong statement from the followings? 

A. @1¥ B. OLa. 
C.d1@a D. ¥ La. 

Q.57 A car travels north with a uniform velocity. It goes over a piece of mud which sticks 

to the tyre: The particles of the mud as it leaves the ground are thrown 


A. Towards south B. Towards north 
C. Venically inwards D. Vertically upwards 
Q.58 If a@particle moves with uniform speed that its tangential acceleration will be 
A. Zero B. Constant 
C. Infinite D. None of these 
Q.59 One radian is equal to: 
A. 2arev B. - rev 
y * rev D. —rey 
2 2 


ners 
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locity of hour hand of watch 


i -elocity of ¢: the angular ve 
Q.60 The ratio of angular velocity of earth to 


is equal to 


A. | 
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Q.1 The fundamental frequency of a string is proportional to 
A. Inverse of the length , 


-C. The diameter . 
Q.2 An observer on the sea shore observes 54 
wavelength is 10 m: The velocity is 
A.9 ms"! B. 18 ms! 
C. 54 ms D. 36 ms" 


Q.3 The distance between two consecutive antinodes is 0.5m. Thé distancé travelled by 
the wave in half the time period is 


‘B. Tension 
D. Density 
waves reaching the cost per minute. If the 


A.2m B. 0.5 m 
C.1m . D. 0.25 m 
Q.4 The ratio of frequencies in a stretched string is: 
Pelt Ze3 * B.2:4:6 
C1385 . D.3: am 


Q.5 A sitar wire vibrates with frequency of 330 vibrations per second. If its length is 
increased three times and tension is increased four times, then the frequency of the 


wire will be ; 
A. 110 Hz B. 330 Hz 
C. 220 Hz D. 440,Hz 


Q.6 The length of a string is 1m, tension in it is 40N and mass of the string is 0.1 kg. 
Then the velocity of transverse waves produced in the string will be: 


A. 400 ms"! B>80 ms! 
C. 180 ms! D. 20 ms 
Q.7 Instrings, the position of antinodes are obtained at 
A. 2,24, 3A j B. 20,4, 6A 
h 1 Ali 
C.. 0, ah D. ror 


Q.8 A sound source rotates anti-clock wise with an angular velocity w. Radius of the 
circle is R. Asperson is at P. The maximum frequency is heared when position of the 
source is at. 


y 


Ady | " "Bz 
GX D. W 


Q)9 The wavelength of the sound produced by a source is 0.8m. If the source moves 
towards the stationary listener at 32 ms", what will be apparent wavelength of the 
sound? The velocity of sound is 320 ms“. 

A. 0.80 m B. 0.40 m 
C. 0.72 m D.0.32m 


ce OS 
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Is a stationary obser 7 
Q.10 A source of sound is moving towards a 5 


of sound is: 
sound. The ratio of apparent to actual frequency 


11 
a, 10 B= 


"9 
C. I D. 7 
Q. 11 er a wave moves through 10m, a point changes from crest to trough and time 
taken is Is then wavelength of wave and its frequency are 
A. 20 m, 0.5 Hz B. 0.5 Hz, 20 m 
C. 10m, 1 Hz D. 1 m, LUZ heen 
Q.12 Displacement time graph of particle executing SHM is shown. The corresp g 
force-time graph of particle is 
t 
d 


i LoL Las 


Q.13 At ae temperature will fie velocity.of ~~ at 27°C become fbi 
A. 54°C B27 °C 
C9277 "C D. — 123 °C 

Q.14 An observer moves toward$ a Stationary source of sound, 


with a velocity one fifth of 
the velocity of sound. Whafis the percenta 


ge increase in the apparent frequency? 


A, Z&fo B. 0.5% 
C. 5% D. 20% 


Q.15 The graph shown below the variation of dis 

moving with simpleharmonic motion. Whi 

value of thefrequency and the amplitude o 
displacementjum 


placement with time for a particle 


ch one of the following correctly gives the 
f the motion? 


0 10 5 
: 40 timefus 
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Q. 16 


Q. 18 


Q. 19 


Q. 20 


Q. 21° 


Q. 22 


Q.23 
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The diagram shows the SS 4 wave. Which of the following pairs of points are in phase? 
A. A,B B. B,C 
C.B,D D. BLE 
A sound source moving with 8 ms~! cross a stationary observer. The ratio of 
apparent frequency before and after crossing the observer (speed of sound = 332 ms*') 

85 65 
A. — B. — 

81 6] 

81 
Cc. — D. 61 

85 65 


In a sinusoidal wave, the time required for a particular point to move from 


maximum displacement to zero displacement is 0.5 see, The frequency of the wave is 
A. 0.2 Hz 


B. 0.5 Hg 
C. 5 Hz D. 10 
A stretched string resonates with fundamental frequency of 50 Hz. The wavelength 
for its 3°? overtone is if speed of transverse wave in,the string is 100 ms“! 
A. 66 cm B, 33 cm 
C. 50 cm D.100 cm 


The string is attached to one end of vibrator,haying frequency 800 Hz. What will be 
the speed of the waves produced indhe string as shown in figure. 


A. 200 ms! B. 400 ms"! 

C. 800 ms” D. 600 ms" 

A standing wave is established in a stretched string which is 100 cm long with 
fundamental frequency 4. If tension in the string is increased to double its 
fundamental frequency would become 


f 
Ree 
A.2f 5 


f 
c_/2£ D. = 
The sonometer wire is vibrating in its first overtone. There are 
A. Two nodes and two antinodes B. Four nodes and three antinodes 
C. Three nodes and two antinodes D. Three nodes and three antinodes 
In case of a moving source of sound which is moving away from an observer 
A)The wavelength of sound appears to be less 
B. The wavelength of sound appears sic 
C. The wavelength of sound appears to be more 
D. Frequency in wavelength of sound appears to be same 


Waves 


OD ote eC? FF 


ibrati dy in a time equal to —T; 
Q.24 Distance and displacement traveled by 4 vibrating body 703 
where T is the period of the vibration 
A. OX % 

C. 3X, 5X 2X0 


Q.25 The ratio of fundamental wavelengths of one end close pip 
pipe having same lengths 


A.1:2 B.1:4 
C224 D421 


Q.26 An organ pipe Pi closed at one end vibrating in its first overtone and op other pipe 
P2 open at both ends vibrating in its third overtone are in resonance with a giver 
tuning fork. The ratio of lengths of Pi and P2 is 
A.8:3 B.318 
C.4:3 D.3:4 

Q.27 Two stretched strings have lengths / and 2/ while tensions are T and 4T 
respectively. If they are made of same material the,ratio of their frequencies is 
a oe BNaaZ 
ae ae D.1:4 

Q.28 Ifthe source of sound is moving away from the stationary observer with a specd half 
the speed of sound then the apparent wavelength for the observer would be if speed 
of sound is v and its original frequency is f. 


B. 3x,,0 


e to the both end open 


V 5V 
A. == Bo 
at 2f 
ce i eee 
2f 3f 


Q.29 With what speed/an observer should move towards a stationary source such that 
apparent frequency is double the actual frequency (v is speed of sound waves) 


A.V B. hs 
2 
C2Y D.4v 
Q.30 For,a.closed organ pipe resonance is occurred when air columns of lengths are equal to 
Fo ABA 5A 
I > 2°72 
C. <4,31 D. 4 3A 5A 
; 4°4°4 
Q.31 The waves propagating on water surface are : 
A. Ultrasonic B. Unaudible 


C. Longitudinal D. Transve 
‘ rse 
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(),32 The wavelength of sound in alr Is 10 em, It frequency fs (Take velocity of sound = 330 ms) 
A, 3,3 Kz 3, 330 Hy 
C, 930 mz 1D, 3410? Hy 

(),33 A wave generator produces 500 pulses in 10 seconds, Find period of pulses it produces 


/,, 50% 33, y 
50 

- ( 
C, <5 D, - 

5 50) 

().34 The speed of a wave on a particular string is 24 ms, If string ds 6m Jong. Find its 

fundamental frequency 
A. 2 iz B, 6 Wz 
C.4Hz 


D, & Hz 
),35 The restoring force of SHM jg maximum when particl 


A. Displacement is maximum 
C, Crossing mean position 


¢: 
B, Wall way between them 
D, At rest 
The essential properties of a medium for the propagation of mechanical waves are 
A, Inertia and mass B. Anertiaand elasticity 
C, Elasticity only D. Inertia only 
().37 The nature of sound waves in gases is 
A. Transverse 
C, Stationary 


(). 36 


B. Wongitudinal 

D, Electromagnetic 

The frequency of a rod is 200 AZ the Velocity of sound in air is 340 ms", th 
wavelength of the sound proddced is 


(). 38 


e€ 


A. \.7em B, 6.8 cm 
C.17m D. 6.8 m 
().39 Standing waves are produced in 10m long stretched string. If string vibrates in 5 
segments and wave velocity is 20m/s, what is the frequency? 
A, 1OHz B. 5Hz 
C, 20Hz D. 4Hz 
0.40 When two idéntical traveling waves are superimposed, velocity of resultant wave 
A, Decreases B. Increases 
C, Remains same D. Becomes zero 
Q.41 The distance between 1" node and 4" antinode is: 
| ££ + 
A. B. 57 
y r 
¢. 135 D. 1 


0.42 Thy is the speed of sound at pressure P then speed of sound at 2P, keeping 
temperature constant, will be 
im, 1:2 B. 1:1 


lle ag a | D. V2:1 
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Q. 43 Which of the following has maximum value of Y = C 
Vv 
lyatomic gas 
A. Monoatomic gas B. Po 
C. Diatomic a D. All have same value 
Q. 44 Velocity of sound in air 
A. Decreases with increase intemperature B. ze ie on oe 
_ Decreases with decrease oftemperature D. Does not depen 
Rint i d will be double its value at 273K? 


Q.45 At what temperature, the velocity of soun 
A.2x 273K B. 8x 273K 
C.4x 273K Dp, 16%273 K 
Q.46 For all gases 
| A.v =v, ae . B.v=V fii 
oN 273 pen Oe 
22 


C. v =v, v1+2731 D. v, =v, a 


Q.47 Sound travels faster in moist air at STP because 
A. Moist air is heavier than dry air 
B. The pressure of moist air is greater than that of dry air 
C. The value of y of moist air is greater than that for dry air 
D. The density of moist air is less than that of dry air 
Q. 48 Newton assumed that sound propagation in a gas takes place under | 
A. Isothermal conditions Bylsobaric condition 
C. Adiabatic conditions D. Isochoric condition 
Q.49 If va, vn and vm are the speeds of.sound in air, hydrogen and a metal at the same 
temperature, then 
A NOV Vs, 
CAMS VS %, D. V, > Vn > Vm 
Q.50 A rope of length 5 m is stretchedto a tension of 80 N. If its mass is 1 kg, at what 
speed would a 10 Hz transyerse wave travel down the string? 
A. 2 m/s B. 5 m/s 
C. 20 m/s | D. 50 m/s 
Q.51 At which temperature the‘speed of sound in hydrogen will be same as that of speed 
of sound in oxygeniat 100°C 
A. — 148°C : B. - 0 
C. - 2124°C D. ee 
2 ° ° ‘ . | 
Q.52 ray cma wee : ea bade the air column of a closed pipe. At the closed end of the pipe: | 
Bé Neither nodesnor antinode is formed , 
7 - an antinode is formed 
. So ; 
0.53 A apd sometimes an antinode is formed 
a ’ pe its ends, vibrates in three s a 2 
e wavelength is: egments. The string is 100cm loné 
A. 33.3cm 
B. 66.7cm 


C.150cm 
Q. 54° In stationary wave D. 300cm 


A. Strain is maximum at nodes 
C. Strain is maximum at antinodes 


B. v,> Vn Vs 


B, Strain is minimum at nodes | 
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Q. 56 


Q.57 


Q.58 


Q.59 


Q. 60 


Waves 


A property of the progressive wave that does not depend upon other characteristics 
mentioned below is 


A. Wavelength B. Frequency 
C, Amplitude D. Wave velocity 


In which case increase in wavelength causes an apparent decrease in the frequency 
of sound waves for the listener 


A. When listener is moving towards stationary sound source 
C. When listener is moving away from stationary sound source 
B. When sound source is moving towards stationary listener 
D. When sound source is moving away from stationary listener 


The correct graph between the frequency n and square root of density (p) of a wire, 
keeping its length, radius and tension constant, is 


lf fundamental frequency of an open pipe is fo. Its fundamental frequency when it is 
half-filled with water is | 


oo B. 2fo 
C. * D. None of these 


If a man moves, with a speed equal to 0.5. that of sound, away from a stationary 
organ producing a sound of frequency f, he will probably hear a sound of frequency 
A. Less than Bi lst 

Ca Di 2:25 £ 

A certain stretched string produces a frequency of 1,000 vibrations per second. For the 
same string to producea frequency twice as high, the tension of the string should be 

A. Doubled B. Reduced to one-half of the original value 
C. Quadrupled ’ D, Reduced to one-fourth of the original value 
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THERMODYNAMICS 
SELF ASSESSMENT TEST 


In isothermal process which of the following is not ture er ee 
A. Temperature remains constant B. No heat eriters oF 1¢ 


change D. None 
Which ofthe following i i ood regarding the first law of thermodyna mies? 
A. It is not applicable to any cyclic process 
B. It introduces concept of internal energy 
C. It is a restatement of principle of conservation of energy 
mea 1 m? of gas is doubled at atmospheric pressure. The work done at 
constant pressure will be 


A. zero B. 10°75 

C. 10° calorie D. 10° erg 

Work done during isothermal expansion depends on change in 
A. Volume B. Pressur€é 

C. Both *A’ and ‘B’ D. None. of these 


The molar specific heat of an ideal gas at constant pressure and volume are Cy, and 
Cy respectively. The value of Cy is 


A.R = 
7-1 
C.7R > /* 
V='1 
Specific heat capacity at constant volume of gases in an adiabatic process is 
A. o B. Zero 
C. Finite but not zero D.0<C,<m 
The molar specific heat af constant Volume Cy for a diatomic gas is 
A. 3/2R = W2R 
C. 5/2R D. 9/2R 
Which of following process provide us maximum work done by system? 
A. Isothermal B. Adiabatic 
C. Isochoric D. Isobaric 
F a an adiabatic compression W = 1003, what will be AU? 
-100J B.0J 
. + 100 J D. None 
For an adiabaticexpansion: 
A. T decreases B. Mechanical energy gocs out of the system 
C, Q = constant D. All of these 


Q..12 


D. Pressure 
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For adiabatic contraction: 


AsThincreases B. Mechanical energy comes into system 


C. AQ = zero D. All of these 
Unit of molar specific heat is same as that of 
A. Entropy 


B. General gas constant 
C. Internal energy 


Thermodynamics 


‘ 3R 
Q.13 For mono-atomic gas C, as , therefore y for this gas is 


A. 2 B. 2 
2 3 
C. 2 D. 3 
5 4 
Q. 14 If 1 mole of an idea gas is heated at constant volume, then 
A. AU = CyAQ B. AU = CyAT 
> C. AT = CyvAU 


D. AU = C,AT 
Q.15 Compressed air coming out of punctured football becomes cooler because.of 
A. Isothermal expansion B. Energy dissipation 
C. Adiabatic expansion D. Adiabatic compression 
Q.16 The amount of heat required to raise the temperature.of one mole of substance 
through 1 Kelvin at constant pressure is called 
A. Specific heat 
B. Molar specific heat capacity at constant pressure 
C. Molar heat capacity at constant pressure 
D. Heat capacity at constant pressure 
Q.17 Mathematically molar specific heat at constant pressure can be expressed as 


a 
A. C. = 2, ; B. C, = —_ 
AT AQ, 
CC Pinel » C = AQ xT 
P P P 
2, 
Q.18 The motion possess by mono-atomic gas molecules is 
A. Translatory B. Rotatory 
C. Vibratory D. None of these 
Q.19 Sound passes through air under the following process 
A. lsobaric B. Isothermal 
C. Adiabatic D. Both B and C 
Q.20 The specific heat of a gas in an isothermal process is 
A. Infinity B. Negative 
C. Zero D. Remain constant 


Q.21 Which of the substances A, B or C has the highest specific heat? The temperature vs 
heat graph is 


A 
Temperature (T) 
B 
Cc 
Heat (Q) 
B.B 
a : D. All have equal specific heats 


Seta epee peer LL ABS 
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Q.22 The curve represents isothermal process seas “A” and “C” 
A. Isotherm . Be itu 
C. Adiabatic D. Either “A” or C 


Q. 23 Which one is not adiabatic process 
A. Escape of air from burst tyre 
C. Slow expansion 


B. Cloud formation 
D. None 


Q.24 The work done on ideal gas during the cycle is 
V.2P — (2V,2P 


A. IPV B. 2PV 
ee D.0 
Z 
Q.25 Heat energy added to a system under isothermal conditions appears as 
A. Work done by the system B. Work donejon the system 
C. Increase in internal energy D.Ancrease.in temperature 
Q.26 The change in internal energy can be defined as 
A. AU-W B. Q-W 
CG PAV D. Q+W 
Q.27 A gas expands 0.25 m° at constant pressure 10° N/m2. The work done is 
A. 2.5 ergs B. 250J 
C. 300J \D. 150] 


Q.28 The work done by an ideal monoatomice gas along path LMNO is 
P . 


vy 
A. PV B. 3PV 
C.2PV D. 4PV 
Q.29 During adiabatic expansion the change in internal energy of 2 moles of a gas is 100J 
the work done during this expansion is 
A. Zero B. -100J 
C200) D. 100J 
Q. 30 Which of the following is necessarily zero when i 
the i i 
undergoes a change at constant temperature een ee anita ai 
An Work) — B, Pressure 
C. Change in Internal Energy D. None of thes 
Q.31 In which process, the change in internal energy of the s : i 
A. Isochoric process B: isobar pe aero 
C. Adiabatic process D. hates i Bs 
ess 
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Q.32 In an equation PV'= constant 


C 

A. y= —f B ee Cy 
Leas y C, 

C.y=C,-C, Di veC.c 


Q.33 The temperature of the system decreases in the process of 
A. Free expansion 


B. Adiabatic expansion 
C. Isothermal expansion 


D. Isothermal compression 


If both temperature and volume of an ideal gas are doubled, the pressure 
A. Remains constant B. Increases by a factor of 4 


C. Is also doubled D. Is diminished by a factor ‘ 


Q.35 In the diagrams (i) to (iv) of variation of volume with changing pressure is shown. A 


gas is taken along the path ABCD. The change in internal energy of the gas will be 


0} P tu) P (st) iz 
A. Positive in all cases (i) to (iv) 
B. Negative in cases (i), (ii) and (iii) but zero in (iv) case 
C. Positive in cases (i), (ii) and (iii)’bUtzero im\iv) case 
D. Zero in all four cases 
Q.36 Wecan express the work in‘terms of 


A. PAU B. PAA 
C. PAV D. All are correct 
Q.37 Internal energy is a function of state because change in internal energy ; 
A. Does not depend on path B. Corresponds to isothermal process 
C. Depends on path D. Corresponds to adiabatic process 
Q.38 The internal energyoof ideal gas is 
A. Totally K.E B. Partly K.E and partly P.E 
C. Totally P.E D. Neither K.E nor P.E 
Q.39 Which of the substances A, B or C has the highest specific heat? The temperature vs time 
graph is'shown. tes 


Temperature 


Time ; 
A.A B.C 
C.B D. All have equal specific heat 


rics A ee 
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Q.40 The value of y of triatomic gas (linear art angement) mol 


8 

2 Bs 

: 9 

7 D. = 

Cc. — 7 
° e same mass and temperature. Equal quantities of 


Q. 41 Two different samples have th 
energy are absorbed as heat by each. 
because the samples have different: 
A. Thermal conductivities 
C. Densities 

Q.42 Which of the following graphs between pressure 
isochoric change? 


P p | p | . 
VA Ps LA V 
A. B. C. D 


Q. 43 Ina given process of an ideal gas, AW = 0 and AQ =—ve. Then for the gas 
A. The temperature will decrease B. The voluime will increase 
B. The pressure will remain constant D. The temperature will increase 

Q.44 For an isothermal process heat added to an ideal system versus work performed by 
that system is represented graphically 


Their final temperatures may bedifferent 


B. Coefficients of expansion 


D. Heat capacities 
and volume correctly shows 


eat 
had 
thew 


Meas 


A. ' : 
Q.45 Let 100J of work is done to compress a gas adiabatically, then the change in internal 
energy is 
A. 100J B. +50J 
C. -100J D. -50J 


Q.46 A monoatomi¢e gas (y=5/3) is suddenly compressed to 1/8 of its original volume 
adiabafieally, then the pressure of the gas will change to 
A, 24/5 B. 40/3 
a Ss 8 D, 32 times its initial pressure 
eat neither enters nor leave a system then its temperature: 
A. Must remain same B. May fall ) 


C. May rise D. BothB&C 


Q. 489 The amount of heat requi 
quired to raise 
through 1 Kelvin is called the temperature of one mole of substance 


A. Specific heat 


C. Molar specific heat B, Specific heat at constant volume 


D. Heat capacity 
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Q. 49 


Q. 50 


Q.51 


Q. 52 


Q.53 


Q. 54 


Q. 55 


Q. 56 


Q. 57 


Q.58 
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If 1 mole of an ideal gas is heated at const 
A. Qp = CVAT 

C. Qp = CpAT 

The amount of heat energy required to ra 
through-I k is called: 

A. Specific heat 

C. Heat capacity 


ant pressure, then: 

B. Qv = CvAT 

D. Qy = CpAT 

ise the temperature of a body of mass J kg 


B. Molar specific heat 

D. Heat of vaporization 

The molar specific heat constant pressure of an ideal gas is 7R/2. Thevratio of 
specific heat at constant pressure to that at constant volume is? 

pent B. 7/5 

C.8F7 D. 5/7 


Cc 
Cp — Cy and = are respectively equal to 
Pr 


abr) (i 


C. (R, g) D. (R, y') 
Which one is correct relation? 
A. Cpt+Cy=y B. td aan 
CG 
: R 
C. ee D. . 


v v 


Four students found set of Cp and Gy (in cal/deg mole) as given below. Which of the 
following set is correct? 


A. Cv=4, Cp =2 B. Cy = 3, Cp=3 
C. Cv=2, Cp=1 D. Cp=5, Cv =3 


“a ’ , : 
Molar specific heat of gas at.constant volume is 3 R. Find ratio of specific heat at 


constant volume to specific, heat at constant pressure 


2 | 

AS B= 
7 7 

c 2 D. 1 
7 


The specific heat of a)gas at constant pressure as compared to that at constant 
volume is 

A. Less B. More 

C. Equal D. Constant 

A thermo-dynamical system is changed from state (/,V,) to (4,V,) by two 


different process. The quantity which will remain same will be 


A. AQ B. AW 

CC. AO+AW D. AQ-AW 
Thermodynamic is the study of relationship between 

A. Heat & Surrounding B. Heat & other form of energy 
C. Heat & Liquid D. Heat & chemical energy 
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agram represents 
B. The work done on or by the system 


D. Internal energy of the system 
extracted from the system is called 
B. Isothermal process 

D. Isobaric process 


Q.59 The area under a curve on P-V di 
A. The state of a system 
C. The work done in a cyclic process 

Q.60 A process in which no heat is added to or 
A. Adiabatic process 
C. Isochoric process 


ANSWER KEY) 


194 


KETS-PRACTICE BOOK 


a SELF ASSESSMENT TEST 


Q.1. Acharge q, exerts some force on a second charge gq,. If third charge q, is brought 
near, the force of g, exerted on q,: 


A. Increases B. Zero 


C. Decreases D. Remains unchanged 


Q.2. Two charges are placed at a certain distance apart in air. When a metallic Sheet is 
placed between them, the electrostatic force between them will. 
A. Decrease B. Increase 
C. Remain unchanged D. Become zero 

Q.3 The minimum charge on any object cannot be less than 
A.1.6 x 10°C 3.2% 10PC 
C.9.1 x 10°C D. No definite valuéexist 

Q.4 Four charges are arranged at the corners of a square ABCD, as shown in the 
adjoining figure. The force on the charge kept athe centre O Is: 


AD. ccucecss 
ba * ” a 
-2¢4 a 
ed, 
A. Zero B. Along the diagonal BD 
C. Along the diagonal AC D. Perpendicular to side AB 


Q.5 When air is replaced by a dielectric medium of constant k, the maximum force of 
attraction between two charges separated by a distance 


A. Decreases k times B. Remains unchanged 

C. Increases k times ' D—. Increases k—1 times 
Q.6 The force per unit charge is known as a 

A. Electric flux B. Electric intensity 

C. Electric potential D. All of above are same 


Q.7._Uncharged capacitoris connected in a series with resistor, switch and a battery. When 
switch is closéd)the potential drop across resistor 
A. Remaingame B. Initially maximum then decreases to zero 
C. Become zero thenincrease maximum D. Remain zero 

Q.8 Two charges placed in air repel each other by a force of 10“N. When oil is 
introduced between the charges, the force becomes 2.5x10>N. The dielectric 
constant of oil is 
A.3 B.4 
mm 2 D..0.25 

Q.9 ‘Two charges each equal to 2uC are 0.5m apart. If both of them exist inside vacuum, 
then the force between them is ° 


A.2.44N B. 0.144 N 
C.1.89N D. 3.144.N 
Q.10 The electric lines of force are _ 
A. Imaginary B. Physically existing every where 
C. Physically existing near the charges D. Depends upon case 


reer ei OLE ALL LOLA AL A OS 
KETS-PRACTICE BOOK 195 


Electrostatics 
Unit-6 


. is W. If the ch i 
Q.11 A capacitor of capacitance C has charge Q and stored energy Is W. If the charge is 


increase to 2Q. The stored energy will be 
A. W/4 
C.2W 

Q.12 A hollow metal spher 


is 10 V. The potential at the center of the sphere is . 
A. 10 V B. Same as at point 5 cm away frommthesurface 


C.0V D. Same as at point 25 cm away from the surface 
Q.13 The variation of electric potential due to a point charge with distance is represented 


by the graph (where V along | y-axis and r along x-axis) A 
A. B, Gs D. 


Q.14_ Anclectron of charge ¢ is introduced between two metal plates a distance d apart. 


A potential difference V is applied to the — as shown in the diagram. 


d t ' f soctron \ 


B, W/2 
D. 4W 
c of radius 5 cm is charged so that the potential on its surface 


Which expression gives the electric force F on the electron? 


| 
| 
| 
A. — B. eVd . ) 
| 
: 


eV 
d 
a a D. av 
ed e 


Q.15 The energy stored pcr unit volume in an electric field of strength E volt/meter in a 
medium of dielectric constantK (in Joule/metre’) is: | 


I 2 l 
A. has B. 5 Keck” 
go % 
« >" K D. > Ks Aa 


= 


Q.16 hea diagram represents the electric fields j a negative point charge, shown by. 


KEK © © 


Q.17 A . of 2C experiences a —- 2000N in a aie electric field. < this field the 
potential difference between two points separated by a distance Icm is 
A.2V . SV 
C.10V D. 20V 

Q.18 Bene a potential difference across its plates is 200 volts. The charge 
W.2.5x 10°C B. 10°C 
“oly Tag 6 | D.4* 10°C 
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Q.19 If the distance between the plates of parallel plates condenser is increased, its potential 
will 
A. Remain same 


B. Increase 
C. Decrease 


D. Decreases exponentially 
Q.20 The number of electrons in one coulomb charge is equal to 
A. 6.2 * ig* B. 1.6 = 10°'9 


C. 6.2 X 107! D. 1.6 x 10727 


Q.21 The amount of work done in joule in carrying a charge +q along the closed path PQRSP 
between the oppositely charged metal plates is (where E is electric field between the plates) 


A. Zero B.q , 
C. gE(PO+OR+SR+SP) p. £ 
Eo 
Q.22 The graph shows the growth of charge with potential difference between plates. The area 
under the graph shows 


A. Capacitance B. Separation of plates 

C. Energy stored D. Electric intensity 
Q.23 Value of <: for various dielectrics is always 

A. Less than unity B. Equal to unity 

C. Larger than unity D. No hard and fast rule 


Q.24 In the electric field of a point charge q, a certain charge is carried from point A to B, 
C, D and E. Then the work done 


C*++--"D 


A. Is least along the path AB 
BéIsizero_along all the paths AB, AC, AD and AE 
C. Is least along AE 
D. Is least along the path AD 
Q.25 A charge particle is free to move in an electric field. It will travel 
A. Along a line of force, if it has some initial velocity in the direction of an acute angle 
with the line of force 
B. Always along a line of force 
C. Along a line of force, if its initial velocity is zero 
D. None of these 
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d in between two charged plates as shown, 


Q.26 An uncharged sphere of metal is place 


The lines of force look like | ere Te, 
rata d |” ein ye Sie 
| i / Kp ee US aan, at 7 
a i a 7 

A.C B.A 

C.D D.B 


Q.27. The intensity of electric field required to balance a proton of mass 1.7x10 71k9 and 
chargel.6x107'? C is nearly - 
A.1x107 V/m B. 1x10° V/m 
C. 1x10? V/m D. 110° V/m 

Q.28 Two plates are 2cm apart, a potential difference of 10 volt is applied between them, 
the electric field between the plates is 
A. 20 N/C B. 500N/C 
C. SN/C D. 250 N/@ 

Q.29 A particle A has charge +q and a particle B has charge +4q with each of them 
having the same mass m. When allowed to falldrom rest\through the same electric 
potential difference, the ratio of their speed vA/vp will become 
A. 1:2 B. 1:4 
ae | D,.4:1 

Q.30 What would happen to the electrostatic force between a pair of charged particles if 
both charges were doubled and the distanc@between them were also doubled? 

A. It would decrease by a factor of 4 B. It would decrease by a factor of 2 
C. It would remain unchanged D. It would increase by a factor of 2. 

Q.31 Two charges 1 1C and 5 pC separated by 20 cm, the ratio of electric forces acting on 

them will be: 


m2 22 B. 1:1 
Cis D. 351 
Q.32 In bringing an electron towards the second electron the electrostatic potential of the 
system 
A. Increases B. Remains the same 
C. Decreases D. Becomes zero 


Q.33 A capacitor is charged by using a battery which is then disconnected. A dielectric 
slab is then slipped between the plates, which results in 
A. Reduction of charge on the plates and increase of potential difference across the plates 
_ B. Increase in the potential difference across the plate, reduction in stored energy, but no 
change in the charge on the plates 


C. Decrease in the potential difference acros 
but no change in the charge on the plates 
D. None of the above 

Q.34 Unit of energy density of electric field js: 
A. JC’ B. Jm? 
Cc. Jv" D, JF? 
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Q.35 


Q.36 


Q.37. 


Q.38 


Q.39 


Q.40 


Q.41 


Q.42 


Q.43 


Q.44 


Q.45 


Electrostatica 
Coulomb's law applicable for 
A. Any two charges B. Point charges 
C. Both D. None 
Three charges 2q,-q,-q are located at the vertices of an equilateral triangle, At (he 
center of the triangle, 
A. The field is zero but potential is non-zero B, The field is non-zero but potential is zero 
C. Both field and potential are zero D. Both field and potential are non sero 
An external agency carries ‘5 C’ of charge from infinity to a pdéint in ain 


electrostatic field and performs 100 joule of work, The potential at the given point ts 
A.10V B, 20 V 


C.-10 V D. -20 V 
A tin nucleus has charge + 50ce. If the proton is at a distance 10°" m from the 


nucleus, then the potential V at this position is [charge on the proton = 1,6X10°"C] 
A. 14.4x10* volt B. 7.2108 volt 


C. 7.2x10* volt D. 14.4x108 volt 

Four charges 2C, -3C, -4C and SC respectively are placed at all the corners of a 
square. Which of the following statements is truc for the point of intersection of the 
diagonals? 

A. Electric field is zero but electric potential is nonzero 

B. Electric field non-zero but electric potential isZero 

C. Both electric field and electric potential are zero 

D. Neither electric field nor electric potentialis zero 


Two charges are placed at a certain distance, If the magnitude of cach charge is 
doubled the force will become 


A. ath of its onginal value B. é ofits original value 


C. 4 times of original value . D. 8 times of its original value 
Force between the plates of a charged parallel plate capacitor is attractive and its 
magnitude is 


2 2 
A. Lg B. g 
Ag, . 2 AE, 

“C. GAs. D.QA & 

The electric intensityat infinite distance from the point charge is 
A. Zero B. Infinite 

C. 1-volt m*! D. Negative 

Value of er for air is; 

A. 6 B, 1.96 

C; 1.986 D. 1.0006 


What will be the electric potential energy of a 7 nC charge that is 2cm from a 20 nC 
charge? 


A. 6.3x10°'J B. 6.3x10°) 

C. 6)3*10°V D. 1.3x 10°) 

The potential at a point, due to a positive charge of 100C ata distance of 971, is 
A. 10*V B. 10° V 

C. 10° D, 107V 
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Q.46 The quantity < is known as: 
Ar ' 

A. Potential Difference 5 7 Cale ae BY 

C. Potential Gradient . ae - , 

Q.47 A unit positive charge + qo placed anywhere in the vicinity of a positive point 


charge, experiences a repulsive force directed. 
A. Redially inward B. Radially out ward 
D. None of these 


C. Radially zero ; 
Q.48 IfE be the electric intensity of an electrostatic fiel 


density is proportional to 


d, then the electrostaticenergy 


A.E B. E* 

C. 1/E? Bey 
Q.49 The coulombs force between two point charges is F. If magnitude of each charge is 

doubled and distance between charges is halved, the forces between them becomes 

A. F B. 8F 

C. 4F D. 16F 
Q.50 Relative permittivity er is defined by the following relation. 

A. Cres B. Cyc 

Co Cined 
C. Cmed*Cvac D. Cwied 4. Cvae 


Q.51 Two point charges are separated by a distance of 4 ninThe force between them is 4 
N. What is the force between the charges, when the distance between them is 1 m? 


A.16N B. 64.N 
C.1N D. 32 N 
Q.52 Anelectric field exists in the space between two charged metal plates. 
> Ooo 
iX 
1 
{ 
| 
IY 
—————————— a Ie 
Which graph shows the variation of electric field strength E with distance d from X 
along the line XY? 


: | | | 
0 
\ . - 5 q 0 = 
A. B. C. op 
Q.53 Gaussian surface is 
A. An imaginary surface B. A curved surface 
Oxi a her surface D. A plane surface 
; : of work is to be done against an existing electric field to take a charge of 0.01 C 
rom A to B. Find the potential difference between B and A 
A. 120V B.1.2V 
C. 1200 V D. 12 V 
55 When one elect j i i 
enrey sei eaten is taken towards the other Secon, then the electric potential 
4 asa B. Remains unchanged 
D, Becomes zero 
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36 A Capacitor which has a ca 


Pacitance of | 4 
: A. Be fully charged in 1 second by a current i pe 
B. Gain | joule of energy when | coulomb of charge is stored on it 
C. Store | coulomb of charge at a potential difference of 1 volt 
D. Discharge in | second when connected across a resistor of resistance 1 ohm 
Q.s7 Acapacitor stores 0.24 coulombs at 10 Volts. Its capacitance is 
A. 0.024 F Shee 
ae D. 0.8 F 
Q.58 A capacitor of capacitance C js connected to battery of emf Vo. Without removing 


the battery, a dielectric of Strength e is inserted between the parallel plates of the 
capacitor C, then the charge on the capacitor is 


ACh eee 
é. 
C. er CVo D. None of these 


Q.59 The energy stored in a capacitor of capacitance C, carrying charge Q with potential 
difference V between its plates, may be obtained by calculating the area under an 
appropriate graph. Which graph shows the corre¢t relationship between a pair of 
the quantities C, Q and V, and in addition shows.a shadedarea which corresponds 
to the energy stored in the capacitor? 
Vv Cc c 


a 


. 


ow 


. 


A B. 
Q.60 The unit of RC is 

A. Ohm farad B. Second 

C. Coulomb D. Both ‘A’ and ‘B’ 
I 1 PY 31 Be 4 51 
2 2 Kell 32 42 52 
3 3 fal 33. Fal 3 BY ss 
4 4 34 [E944 ER 54 
5 5 35 9 45. EE 55 
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rating and of po 
niial differe 


wer 40 watt and 60 watt 
nee of 300 volt, then 


voltage 
g ncross pote 


~~) 40WN 
7) 60 WY) 


, ‘ 
Q.1 ‘Two bulbs X and Y having same 
respectively are connected in serie 


300 V | 


A. X will glow brighter 
B. resistance of Y is greater than X 
C. heat produced in Y will be greater than X 
; : . “get a Y 
D. voltage drop in X will be greater than foes 
Q.2. When a current of IA flows for 5 sec through the lamp. How much charge flows 


through the lamp? 


A. 10C 33, 5C x 
oi | 6 D. insufficient data 
Q.3 Anordinary light bulb is marked “60W, 120V% Its resistance is: 
A. 240Q B. 1800 
C. 2002 D, 602 


! 
| 
; 
Q.4— Three similar light bulbs are connected to” constant — voltage d.c. supply as shown in the ; 
diagram. Each bulb operates at normal brightness and the ammeter (of negligible ) 

; 


resistance) registers a steady currents 


The filament of one of the bulbs breaks. What happens to the ammeter reading and 
to the brightness of the remaining bulbs? _ 
’ 4 Ammeter reading 


Bulb brightness _ 


unchanged 
unchanged 

unchanged increases 

Q5  Awireof uniform area of cross section is cut into two parts of equal lengths, The resistivity of any 


part 
A. Remain same B. Is doubled 
C. Is halved D. One fourth 
Q.6, The resistance of a coil is 4.2 ohm at 100° C and the temperature coefficient of 
resistance of its material is 0.004/C. Its resistance at 0°C 
A. 6.5 ohm B. 5 ohm 
C. 3 ohm D. 4 ohm 
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Q.8 


Q.9 


Q.10 


Q.11 


0.12 


Q.13 


Q.14 


Current Electricity 


Two cells of m.f Ey and 12 and of negligible internal resistance are connected with two 
variable resistors as shown in the diagram, 


ty ; 


Galvancmeter 


When the galvanometer deflection is zero, the values of both resistances are P and 


. 
Q. what is the value of the ratio —* ? 
4 


P 


Q 
Ba = 2 eae 
Q (?+Q) 
P (P+Q) 
(P+Q) i P 


10,000 alpha particles per minute, are passing through.a straight tube of radius r. 
The resulting electric current in approximately 


A.0.5 * 10°! amp B. 0,5 710! amp 
C.2 x 10'? amp D. 24/07 amp 
An electric current source is actually source of 

A. Current B. Charge 

C. Energy D, Power 

What can be used 4s the unit of energy 

A. watt * second B, volt * meter 

C. volt per coulomb D. newton per meter 


A nichrome wire 50 em long and one square millimetre cross-section carries a 
current of 4A when connected to a 2V battery. The resistivity of nichrome wire in 
ohm metre is 

At x10" B.4% 107 

C.3 «x 1077 D,.2* 107 

Calculate the amount of charge flowing in 2 minutes in a wire of resistance 10 Ohm 
when a potential difference of 20 V is applied between its ends- 

A.4C B.20C 

C.240C . D. 120C 

Amelectric iron is marked 20 volts 500W. The units consumed by it in using it for 24 
hours will be 

Fan 2 B, 24 

C.5 D. 1100 

The electric resistance of a certain wire of iron is R. If its length and radius are both 
doubled, then J 

A) The resistance will be halved and the specific resistance will remain unchanged 

B. The resistance will be doubled and the specific resistance will be halved 

C. The resistance will be halved and the specific resistance will be doubled 

D. The resistance and the specific resistance, will both remain unchanged 
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Q.15 The graphical representation of Ohm’s law Is 


B. Ellipse 

a stadia D. Straight line 
Q.16 . mae of resistivity is . (o-my 
C.Q-m D. (Q-my 


Q.17 Acell is connected to a resistor. What is the e.m.f of the cell wi to? 
A. The potential difference across the resistor for each unit of curren | 
B. The power produced in the circuit for each unit of charge that passes 
C. The work done in the circuit for each unit of charge that passes 
D. The work done in the circuit for each unit of current 

Q.18 Electric current is generated by; 


A. Diode B. Transistor 
C. Generator D. Motor 
Q.19 A flow of 10’ electron per second in a conductor constitutes a current of 
A.1.6x 107A B.1.6x 102A 
C.1.6x 107A D. 107A 


Q.20 A 25 W, 220 V bulb and a 100 W, 220 V bulbare joined/in series and connected to 
mains which bulb will glow brighter 


A. 25 W B. 100 watt bulb 
C. First 20W and then 100 W bulb D. Neithenbulb will glow 
Q.21_ A typical value of drift velocity is 
A. 1 mm s7! By 1 ms"! 
C.10ms! | D. 1000 km s™! 
Q.22 The specific resistance of wire is50*10°Q m. The resistance of a cube of length 50 
cm will be 
A.10°Q B. 2.5x1050 
C. 10% D. 5x107Q 


Q.23 SA of current is passed through a metallic conductor. The charge flowing in one 
minute in coulomb, will be 


A.5 y B. 12 
1 
a D. 300 
Q.24 The length of the’wire is doubled. Its conductance will be 
A. Uncharged “— B. Halved 
C. Halved | 


l 
D. ri of the original value 


a5 1OumA, currenf is flowing in conducting wire then the number of electrons flowing 


Per second 
I] 
. v B. 10'6 
, D. 10!5 


Q.26 A-primary cell has an emf of 1.5V, when 
internal resistance of the cell is: 
A. 4.5Q : 


short circuited it gives a current of 3A. The 


B. 20 
C. 0.52 ie 


4.5 
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Q.27 For which of the following the resistance decreases on increasing the temperature 
A. Copper 


B. Tungsten 
C. Germanium 


D. Aluminium 


Q.28 Fora metallic wire, the ratio Y /i (V = the applied potential difference, i= current 
flowing) is 


A. Independent of temperature 
B. Increases as the temperature rises 
C. Decreases as the temperature rises 


D. Increases or decreases as temperature rises, depending upon the metal 
Q.29 The resistances of a wire at temperatures ‘°C and 0°C are related by 


A. R =R,(+@t) B. R, =R(l-a@d) 
C.R =R(l+at) D. R, =R(l-a@t) 
Q.30 Total number of electrons present in 4 ampers current flowing for] secis: 
A. 2.5x10!% B. 1.25x10" 
C. 2.5x107 D. 6«10° 
Q31 


If a source of emf is traversed from positive to negative the potential change will be 
A. Positive B. Zero 


C. Negative 


D. Constant - 
Q.32 Resistivity at a given temperature depends upon: 
A. Area of cross-section B. Length 
C. Nature of material of conductor — - D. Both length and area 
Q33 Acell of emf E Volt and internal resistance r ohm is being charged with a current of 
i amp. Then the terminal potential difference is 
A.E Geb ir 
C.E-ir D.-E-iR 
Q.34 The temperature of a metal wire rises when an electric current passes through it 
because 
A. Collision of metal atoms with each other releases heat energy 
B. Collision of conduction electrons with each other releases heat energy 
C. Collision of conduction electrons with the atoms of metal give them energy which 
appears as heat 
D. all of these ; 
Q.35 Ifa bulb has a 20W power. If it is working at 60% efficiency, then its output power 
is 
A. 12W B. 1SW 
C. 20W. D. 18W 
Q.36 The substances which have a large number of free electrons and offer a low 
resistance are called 
A. Insulators B. semi-conductors 
C. Inductors D. Conductors 
Q37 A light bulb draws 300 mA when the voltage across it is 240 V. The resistance of the 
light bulb is 
A. 400 Q B. 800 Q 
C. 600 Q D. 1000 Q 
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Q.38 Two copper wires X and Y have the same volume. Wire Y is four times as long as wire 


resistanceof wire Y ‘ 


What is the ratio —————_____, 
resistance of wire X 
A. 4 B. 16 
Om.) D. 64 
Q.39 Which of the following materials has a negative temperature co-efficient of 
resistance? 
A. Copper B. Carbon 
C. Aluminum D. Brass 
Q.40 The terminal potential difference of a cell when short-circuited is (£ = E. M.F. of the 
cell) : 
A, E B. E/2 
C. Zero DE? 3 


Q.41 Byacella current of 0.9 A flows through 2 ohm resistor and 0.3 A prone T ohm 
resistor. The internal resistance of the cell is 
A. 0.59 B. 1.00 
CiZzo© : D. 3 

Q.42 The emf of the cell in the following circuit is 9.0 VY. The reading on the high 
resistance voltmeter 7.5 V? 


I (v) 
_ 
What is the current I? 
A.0.1 A B.0.5A 
C.0.6A D.2.0A 


Q.43 Two bulbs having theratings 40 W, 220 V and 20 W, 110 V. The ratio of their 
resistance is 
AZ Beis 
C.2:1 D.1:4 

Q.44_ A total charge of 100 C flows through a 12 W light bulb in a time of 50s. 
What is the potential difference across the bulb during this time? 


A. 0.12 V B. 6.0 V 
C.2.04 D. 24 V 

Q.45 Tworbulbs of500,W and 200 W rated at 250 V will have resistance ratio as 
A. 4:25 Bez 5 
C. 25a D.5: 2 

Q.46=The resistance of a metallic wire becomes 8 times when; 
Aeength is doubled B. Lengths is tripled 


C. Length is doubled and radius ishalved D. Leneth ij 

Q.47 The internal resistance of a cell is the resistance of ane nen eee Soe 
A. Electrodes of the cell B. Vessel of t 
C. Electrode used in the cell D. Material ok cell 


Ft ee eeeeeSeSSSSSSF 
KETS-PRACTICE BOOK : 
206 


Unit-7 


TEN Khectricity 


Q.48 


Q.49 


Q.50 


Q.51 


Q.52 


Q.53 


Q.54 


Q.55 


Q.56 


Q.57 


Q.58 


Current Electricity 


An electron is circulating in a circular path with a frequency of 50 Hz. What is the 


associated current? 

A.0.8 x 10°17 A B.8 x 107A 

C.0.4 x 10°V7A D. 80% 107A 

How many electrons per second constitute a current of one micro ampere? 
A. One electron B. 10° electrons 

C. 10° electrons D. 6.25 x 10'? electrons 

A steady current is flowing in a conductor of non-uniform cross-section, The charge 
passing through any cross-section per unit time is 

A. Directly proportional to the area of cross-section 

B. Proportional to square of the area of cross-section 

C. Inversely proportional to the area of cross-section 

D. Independent of the area of cross-section 

In the case of gases, the charge carries are 


A. Positive and negative ions B. negativedons and electrons 
C. electrons and holes D. positive ions and electron 
What is meant by 5 A? 


A. A charge of 5 C flows through a point in t second 

B. 5V electricity is causing | C of charge to flow 

C. 5 V electricity flows across 1Q of resistance 

D. A charge of 5 C flows through a point.in 5 seconds. 

Slope of the graph between “V” On X-axis and “I” on the Y-axis is 


A. Resistance B. Conductance 

Cc: Emf D, Capacitance 

When we double the voltage in a simple electric circuits we double the 
A. Current d B. Power 

C. Resistance D. Both ‘A’ and ‘B’ 


The 40 watt, 100 wattand 150 watt bulbs are connected in series across 220-volt 
supply. Which bulb will bebrightest? 

A. 150 watt B. 100 watt 

C. 40 watt D. All have same brightness 

An electric motor has power 500 W. The current drawn through it is 4A. Find 
potential difference 

A. 120V B. 125 V 

C. 126 V D. 127 V 

Which expression is the best to compare the power dissipation in different resistors 
which are connected in parallel 


y? 
2 — 
Aa ISK es 
Cc. D. Any of these may be used 
The product of resistance and conductance of a resister is equal to 
A. 1 B. Resistivity 
C. Conductivity D. Zero 
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a is reduced to 


. ; -sectional are 
Q.59 If length of a wire is increased two times and its cross 


—_— 


half, the resistance of the wire will be: 


Ac2 I B.0.5R 
C.4R D.0.25R oe 
Q.60 The ‘emf? is always even when no current is drawn through the battery 


A. Zero B. Absent 


C. Present D. Maximum 
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ELECTROMAGNETISM AND 
ELECTROMAGNETIC INDUCTION 


Q.1 The force acting on a charge q moving with a velocity * in a magnetic field of 
induction B is given by: 


A. q/(¥*B) B. a(¥ xB) 
C. (¥« B)/q D. q(V.) 


Q.2 When the current flowing through the wire is stopped, the magnetic field around the 
wire becomes, 


A. Doubles B. Remains same 
C. Half D. Zero 

Q.3- The velocity of a particle of charge +4.0 x 10-° C and mass 2 x 10¢kgis perpendicular to 
a 0.1-tesla magnetic field. If the particle’s speed is 3 x 104mi/s, what is the 
acceleration of this particle due to the magnetic force? 
A. 0.0006 m/s? B. 0.006 m/s? 


C. 0.06 m/s? D. 0.6 m/s? 
Q.4 Accurrent flow in a conductor from east to west, The direction of the magnetic field 
at a points above the conductor is 
A. Towards south B. Towards north 
C. Towards east D. Towards west 
Q.5 A proton is moving along the axis of ajsolenoid carrying a current as shown in 
figure. The magnetic force on proton will be 
A. Radially inward B. Radially outward 
C. No force acts D, Along the direction of motion of proton 


OT uli 


Q.6 A proton is projected in a region containing both electric and magnetic field 
pointing in opposite direction to the motion of proton. The proton may 
A. Move in samedirection with increasing speed © 
B. Deflect downward with decreasing speed 
C. Deflect upward with»same speed 
D. Movedn same direction with decreasing speed 


Q.7 Magnetic flux would be zero when _ _ 
A. Bis parallel to A B. Bis along to A 


©» Bis perpendicular to A D. None of these — ; 
Q.8 If an electron projected in a magnetic field with a velocity v, it will experience a 


force given by 

A. F=-e vxB B. 

C. F=-evB D. 
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romagnetic Induction 


Q.9 


Q.10 


Q.11 


Q.12 


Q.13 


Q.14 


Q.15 


0.16 


Ne eeeraeepman agg a a 


: tic field of strength B(Tesla) 
A proton charge (+e coulomb B. enters in a magne with speed v. The magnetic 


making an angle 30° with the direction of magnetic field 
force on the proton is 


A. evB B. Zero 
C evB 
me) _— 

2 


The magnetic field intensity c at a distance ‘r’ from a long straigth conductor 


carrying steady current I varies with ‘r’ as shown in the figure: 


Mace ‘field is produced by the aoe of », in a straight wire. This 
phenomenon was discovered by 

A. Faraday B. Coulomb 

C. Maxwell D. Oersted 

Protons are shot perpendicular toa magnetic field 

A. The magnetic field will have no influence.on the motion of the protons 

B. The protons will continue to‘move in the opposite direction but will gain momentum 
C. The protons will continuedo move inthe same direction but will gain momentum 

D. They will bend in an aré of a circle 

The magnetic induction at¢@ point P which is distant 4 cm from a long current 
carrying wire is 10-3 tesla‘ Thedield of induction at a distance 12 cm from the same 
current would be; : 

A. 3.33x1074T B. 3x10°3T 

C. 1.11x10“F D. 9 x103T 

A proton and an alpha-particle enter a uniform magnetic field with the same 
velocity. The period of rotation of the alpha-particle will be 

A. Four times that of the proton B. Three times that of the proton 

C. Two times»that of the proton D. Same as that of the protons 


An electron moves at 2x10m/sec perpendicular to magnetic field of 2T. What is the 
magnitude of magnetic force? 


»~A. 1x10°N B. 6.4x10"7N 


CN3,6x10N D. 4x108N 

When a charged particle moves through a magnetic field, the effect of the field 
changes the particles 

A. Speed B. Mass 

C. Energy D. Direction 
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Q.17 
Q.18 


Q.19 


Q.20 


Q.21 


Q.22 


Q.23 


Q.24 


Q.25 


Q.26 
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An electron is injected into a uniform magnetic field with components of velocity 
parallel to and normal to the field direction. The path of the electron is a 

A. Helix B. Parabola 

C. Circle D. Straight line 

If the current flowing through the conductor is made two times. Magnetic field 
strength duc to it will increase; 

A. Two times B, Remain same 

C. Three times D. Four times 

Which of the following does not affect the motion of a moving electron? 

A. Electric field applied in the direction of motion 

B. Electric field applied perpendicular to the direction of motion 

C. Magnetic field applied in the direction of motion 

D. Magnetic ficld applied perpendicular to the direction of motion 

An electron is moving north in a region where the magnetiesfield 4s south. The 
magnetic force exerted on the electron is: ; 


A. Zero B. Down 

C. Up D. East west 

A charged particle travelling in a uniform field could havea circular trajectory if the field is 
A. Gravitational B. Electrical 

C. Magnetic D. Gravitational or electrical 


A uniform magnetic field will cause a charge to move in ajcircle if the charge is moving 
A. Perpendicular to the field lines and the field strength is constant 
B. Perpendicular to the field and the fielddsinereasing \ 
C. Parallel to the field and the field is constant 
D. Parallel to the field and the field is increasing 
The magnetic flux through a wire loopin a magnetic field does not depend on 
A. The area of the loop 
B. The shape of the loop 
C. The magnitude of the field 
D. The angle between the plane of the Joop and the direction 
A proton (or charged particle) moving with velocity v is acted upon by electric field 
E and magnetic field B.-The proton will move undeflected if 
A. E is perpendicular to B 
B. E, B and v are mutually perpendicular and v=E/B 
C. E is parallel tow and perpendicular to B 
D. E and B both are parallel to v . 
The direction of magnetic lines of force produced by passing a direct current in a 
conductor is ; 
A Perpendicular to the conductor and coming outward 
B. Parallel to conductor — 
C. Perpendicular to the Paaaee going si 
ing the conductor and of circular nature 
z Sane Mee with a velocity parallel to a magnetic field. Force on the 
charge due to magnetic field is 


A. qvB B. 0 
C. qB/v D. Bviq 
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rent of 1A is replaced by another 


Q.27. A straight wire of diameter 0.5 mm carrying cur 
The strength of magnetic field for 


wire of 1 mm diameter carrying the same current. 


away is: . 
A. Twice the earlier value B. One quarter of the earlier value 
C. One half of the earlier value D. No change 

Q.28 An electron accelerated through a potential difference V, passes 


transverse magnetic field and experiences a force F. If the acce 
increased to 2V, the electron in the same magnetic field will experience a force: 


A.F B. V2F 


C. F/2 D. 2F 
Q.29 The magnetic lines of force inside a bar magnet 
A. Are from north pole to south pole of the magnet 
B. Depend upon the area of cross-pole of the magnet 
C. Does not exist 
D. Are from south pole to north pole of the magnet 
Q.30 A charged particle moves in a uniform magnetic field. The velocity of the particle at 
some instant makes an acute angle with the magnetic field. The path of the particle 


through a uniform 
lerating potential 


will be 
A. A straight line B. ‘A helix with uniform speed 
C. A circle D. A helix with non-uniform speed 


Q.31 If Fi and F2 are forces acting on a-particle and electron respectively, when moving 
perpendicular to the magnetic field then:, - 
A. F, =F BaF) > Fo 

- CR<F D. Fi = 4F 2 

Q.32 A uniform magnetic field of3 G, exists ina + x direction. A proton shoots through 
the field in the + y-direction with a speed of 5x10° m/s. The magnitude of the force 
on the proton is 
A.2.4x10'°N B. 2.4 x 10°N 
C.4x10'°N D.4N 

Q.33 20 Wb magnetioflux passes through the 5m? area of certain sheet, the magnetic flux 
density would/be 
A. 2 Wb m? B.4 Wb m” 
C. 6Wb mt? D. 8 Wb m? 

Q.34 The magnetic field in a certain region is SWbm-. How much flux passes through an 
area Of 18m, if a Joop is placed at right angle to the field 
A. 3.6Wb B. 90Wb 
C. 9.0 Wb D. 36Wb 

Q.35), When mectrons are directed at right angle to a magnetic field directed into the plane 
of paper they will experience 
A, A variable force B. A constant force 
C. Force along the direction of velocity D. No force 


J SA S72 ga maa A a 
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Q.36 G.P Thomson’s early experiments on the diffraction of the electrons by crystals 
were criticized on the ground that the beams affecting the photographic plate might 


be X-rays. He proved that this was not so by placing bar magnets on cach side of the 
beam as shown in the diagram. 


How would the magnetic field due to magnetic affect the diffraction rings? 
A. The rings would be deflected in the direction A 
B. The rings would be deflected in the direction C 
C. The rings would be deflected in the direction B 
D. The rings would be deflected in the direction D 
Q.37 Ina circuit with a coil of resistance 2 ohms, the magnetic flux changes from 2.0 Wb 
to 10.0 Wb in 0.2 second. The charge that flows in the coil during this time is 


A. 5.0 coulomb B. 4.0 coulomb 
C. 1.0 coulomb D. 0.8 coulomb 

Q.38 An aluminium ring B faces an electromagnet,A. The current / through 4 can be 
altered 


A. Whether I increases or decreases, B will not experience any force 
B. If I decrease, A will repel B 
C. If I increases, A will attract B 
D. If I increases, A willxepel B 

Q.39 A coil having an area 2,m? is placed in a magnetic field which changes from 
1 Wb/m? to 4 Wb/n? in interval of 2 second. The e.m.f. induced in the coil will be 
A.4V = B. 1.5 V 
C3V | D.2V 

Q.40 If the core‘of transformer is of substance whose hysteresis loop area is decreased, 
then the efficiency ofjtransformer is 
A. Increased B, Decreased 
C. Same as original D. None of these is possible 

Q.41 Avcoil-of wire is arranged with its plane perpendicular to a uniform magnetic field 
of flux density B. when the radius of the coil increases from r1 to rz in time At, then 
whatis the emf induced in the coil? 


2 
‘e dics | x avin 
2.2)’ Bl 4r 
4 at i ) p. 1) ida ) 
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; 00 turns. In the primary coil 


Q.42 The coils of a step down transformer have 500 and 50 Lid : 
an AC of 4A at 2200 volts in sent. The value of the current and potential difference 
in the secondary will be. . 
A. 20 Ay 22 V B. 0.4 A, 22000 A 
C. 40 A, 220 V D. 40 A, 22000V 
Q.43 An alternating current or voltage 
A. Fluctuates off and on 
B. Varies in magnitude alone 
C. Changes its direction again and again 
D. Changes its magnitude continuously an 
recurring intervals. 
Q.44 Lenz’s law 
A. Is the same as the right hand palm rule 
B. Bears no relation to the law of conservation of energy 
C. Determines the magnitude of an induced emf 
D. Is useful in deciding the direction of an induced emf 
Q.45 A metal ring is held horizontally and a bar magnet is dropped\through the ring, 
with its length along the axis of the ring. The acceleration of the falling magnet is: 


A. Equal to g 
B. More than g 


C. Less than g 
D. Depends on the diameter of the ring and length of magnet 


Q.46 A magnet is allowed to fall freely above a ring.shaped metal which is having a cut in 
it as shown in the figure. When magnet fall towards ring then = 
A. No emf will be induce in the ring i 
B. No current but some emf will be induced,in ring . ae 
C. No current will be induce in the ring 
D. No emf but some current will be induce/in the ring 


d reverses its direction of flow after regularly 


Q.47 A.C voltage source changes its polarity _ in one period 
A. Once B. Thrice — 
C. Twice D. None 


Q.48 Refer to the figure maximum deflection in the galvanometer occurs when 
G 


—*» 


aN 

A. The magnet is pushed toward the coil B. The magnet is rotated in the coil 

C. The magnet is stationary at the centre of coil D. The number of turns in the coil is reduced 
Q.49 The emf induced.in AC Generator is c. If the angular speed of the coil is tripod, then 

the emf induced is : 

A.€ B26 

2 D.4¢ 
Q.50 Actransformer has 200 turns in primary an : . 

power is given to input, what is output sc a00' turns in secondary, 1 S0-watt 

row D. 200 W 
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A permanent magnet approaches 2 solenoid w 
magnetic pole induced at the portion Y 
induced current into the galvanometer? 


Polarity acY cra [I 


ith a constant speed y. What is the 
of the solenoid and the direction of the 


Iron bar 


In a transformer 220 ac voltage is increased to 2200 volts. If the number of turns in 


the secondary are 2000, then the number of turns in the primary will be 
A. 200 B. 50_ 


C. 100 D. 20 

A step-down transformer is connected to 2400 voltsline and 80 amperes of current 
is found to flow in output load. The ratio of the turns im)primary and secondary coil 
is 20:1. If transformer efficiency is 100%, then the current flowing in primary coil will be 
A. 1600 A B.4A : 

C.20A | ~DTSA 

The magnetic flux through a circuit of resistance R changes by an amount Ad in 
time At. Then the total quantity of electric charge q which passing during this time 
through any point of the circuit is given by 


=— B. q=-=—+R 
aA At 
cats ali q R 


_Primary secondary coils of 4 transformer have 50 and 200 turns respectively. When 


primary is connected to 9-volt battery secondary voltage is 
A. 90 B. 18 
C. 36 D. Zero 
In an ideal transformer, the voltage and the current in the primary are 200 V, 2A 
and those in thesecondary are 2000 V, J ampere. The value of I is 
A.02 B. 20 
¢.1 D, 2 
The north pole of a long horizontal bar magnet is being brought close toa vertical 
conducting plane along the perpendicular direction. The direction of induced 
current in the conducting plane will be 

+ 


TS | NJ 
A. Horizontal B, Vertical = 
C. Clockwise D. Anticlockwise 
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Q.58 <A coil having 500 square loops, each of side 10 cm, is placed normal to a magnetic 
field which increases at the rate of 1.0T/s. The induced emf in volts is 
A. 0.1 B. 0:1 
E05 D. 5.0 

Q.59 A conducting loop is moving across a magnetic field of strength 0.2 T, the induced 


emf is 1.5 x107? V, the rate of change of flux is 


A.2.5x107 Wb B. Zero 

C. 1.5x107 Wb/s D. 1.5 Wb s"! 
Q.60 An ideal transformer steps up or steps down 

A. Energy B. D.C voltage 

C. A.C voltage D. Power 


1 
2 
3 
4 
5s 
AS 
n7 
8 
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Q.1 


Q.3 


Q.4 


Q.5 


Q.6 


Q.7 


Q.8 


Q.9 


Q.10° De-Broglie’s hypothesis of wave nature of 


ELECTIRE 


ONICS AND 
DAWN GF MODERN PHYSICS 


When the kinetic energy of an electron is incre 
wave will 
A. Increase 
B. Decrease 
C. Wavelength does not depend on the kineti 

t 
D. None of the above ee 
In a half wave rectifier, the frequency of the i i 

t 

Hepat qiite ’ q y c input is N, the frequency and, form of 
A. N/2 and Pulsating B. 2N and steady 
C. N and Pulsating D. N and continuous 
The de-Broglie wavelength of a particle accelerated with 150-volt potential is 10-!°m. 
If it is accelerated by 600 volts p.d., its wavelength will be 
A. 0.25 A B.0.5A 
C.1.5A D.2A 
Which diagram is the correct circuit for-full-wave rectification? 


LS? La? a? 2 


The equation E = pc is valid 
“A. For an electron as well as for a photon B. For a photon but not for an electron 

C. For an electron but not for aphoton D. Neither for an electron nor for a photon 
Let p and E denote the linear momentum and energy respectively of a photon. If the 


wavelength is decreased; 

A. Both p and E increases 

C. p increases and Edecreases | 
The momentum 6f ayphoton is p. Th 
A. pe/h 

C. ph/e 

There are m photons of 
there are nz photons of frequency 


ased, the wavelength of the associated 


B. p decreases and E increases 
D. Both p and E decreases 
e frequency associated with it is given by 
B. he/p 
D. h/pe 
frequency fi in beam of light. In an equally energetic beam, 
f2 then the correct relation is 


A pane = : B. i = 22 
f Ms nm Si 
2 
2 Vv p, met 
— nm Sy 
If. we use two diodes and a centre tapped transformer, we will get 
B. A.C current 


A. Half wave rectification 


C. Full wave rectification 'D. All of these 


electrons was confirmed experimen 
B. Davissan and Germer 
D. Photoelectric equation 


tally by: 


A. Lummer and Pringsheim 


C. Einstein and Max Planks 
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Q.11 
Q.12 


Q.13 


Q.14 


Q.17 
Q.18 
Q.19 


| Q.20 
Q.21 


Q.22 


Q.23 


: -m of wi 

If an electron and a photon propagate in a 

wavelength, it implies that they have the a cnergy 

A. Velocity D. Momentum 

C. Angular momentum s. anda on th 

The kinetic energy of electron and proton Is Ide Ee 
ie wavelengths is 

oe waveleng B. dp>he 

C. Ay<he D. Ayrdhe t 

If the energy of the photon is increased by : eae nctor of 4 * ae 

A. Does not change oa 

GC. Desdeases BY : factor of 4 D. Decreases by a factor of 2 

Which light photon has the le 


ce relation between their 


ast momentum: 


A. Red B, Blue 
C. Yellow D, Green 
De Broglie wave length associated with an electron ata speed of 1 x 10° ms 
A.7* 10m B. 6 x 10°'°m 

D. 4x 10'°m 


c.5x10'm 

Davisson and Germer indicates 
A. Electron reflection B. Electron refraction 

C. Electron polarization D. Electron diffraction 

The electrons behave as waves because they can be: 

A. Deflected by electric filed B. Deflected by magnetic field 
C. Ionize as gas D. Diffracted by crystals 

If the momentum of particle is doubled, then its de-Broglie wavelength: 


in their experiment. 


A. Doubles B. Remain unchanged 

C. Halves D. None of these 

In Davison and Germer experiment, nickel crystal acts as a: 

A. Perfect reflector B. Two dimensional grating 
C. Perfect absorber D. Three dimensional grating 


In Davison and Germer experiment, the angle which the incident beam makes with 
the normal to the nicked erystal is: 


A. 69° B. 90° 

Cs D. 180° 

In a full wave rectifier input AC current has a frequency f, the output frequency of 
current is 

A. 2f . B. f/2 

ben 9 ; D.1.5f 

Of the following moving with same momentum, the one which has largest wavelength is: 
A. An electron B. An a-particle 
C. A proton D. All have same de-Broglie wavelength 


A particle of mass M at rest decays into two masses mi and m2 with equal speed in 


opposite direction. The ratio of de-Broglie wave lengths of the particles un is 
A 
A. 2 Bp vm 


arr D.1:1 


a ers epneanh teen —= 
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Q.24 A transmitter radiates 30 pW at 6 
emitted per second are: 
A. 6.63 x 1074 B. 6.63 x 104 
S 10'8 ry: 19! 
Q.25 Wave is associated with matter 
A. When it is stationary 
B. When it is in motion with the velocity of light only 
C, When it is in motion with any velocity 
D. None of these 


‘63 mm wavelength. The number of photons 


Q.26 The frequency of a photon, having energy 100 eV is (h=6.610-4J-sec) 
A. 2.42 x 10°°Hz B. 2.42 x 10" Hz | 
C. 2.42 x 10'*Hz D. 2.42 x 10°Hz 


Q.27. Which one is the correct expression of de Broglic equation for the wave length of 
atoms of mass m at temperature? T (k = Boltzmann’s constant) 


A. Tee B. fh 
3mk J3kTm 
A D. 4 h 

" 3kTm vy, 


Q.28 The ratio of momenta of an electron and an a@-particle which are accelerated from 
rest by a potential difference of 100 V is 


A. 1 B. 2m, 
m, 
a mt 
m, 2m, 
Q.29 In half wave rectifier if a resistance equal to load resistance is connected in parallel 
with the diode. 
A. Output voltage would be halved B. Circuit will stop rectifying 
C. Output voltage would be double D. Output voltage will remain unchanged 
Q.30 The PN junction diode is used as 
A. A rectifier B. An oscillator 
C. An amplifier D. A modulator 
Q.31 Ifn number of photon‘are striking on a metal surface, then total momentum exerted 
is 
A. nh/i, B. 2nha 
C. zero D.nfxt 


Q.32 The frequency/6f light beam A is twice that of light beam B. The ratio Ea/En of 
photon energies is 


A.1 B. 4 
C. 1% Di2Z 
Q.33" Which one of the following radiations has the strongest photon? 
A. T.V waves B. Micro waves 
C. X-rays D. y-rays 


, eee 
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Q.34 


Q.35 


Q.36 


Q.40 


Q.41 


Q.42 
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ae Nbc diesen Maen EN poe sate 


vevernnnen are pegey 4 creased by 4 times, 
In Davisson’s and Germer’s experiment If KE of electron 16 Iner y 


Percentage change In A will be: 


A, 100% 1, 400% 

C, 200% 1, 50% 

In full wave rectification, the ou(put D.C, voltage across the Joad Is obtained 

for , 
A, The positive half cycle of input A.C, B, The negative half cycle of iuput AL, 
C. The complete cycle of input A.C, D, All of the above, 

The output of a half wave rectifler is suitable only for 

A. Running car radius B, Charging batteries 

C. Running AC motors D, Running tape recorders 


The primary function of a rectifler filter is to 

A. Minimize a.c input variation 

B, Stabilize d.c level of the output voltage 

C. Suppose add harmonics in the rectifier output 

D. Remove ripples, from the rectified output 

The value of planck’s constant can be determine by equation (E= 


E Re 

4 hee ye 
1 ny 5, 
Ghe pe 


a 


An atomic particle of mass m moving at.speed ¥ is found to have wavelength d. 
What is the wavelength of second/particle with three times the speed and twice the 
mass? 


32, 

A. = . 
5 B. 6n 

c= ne 
3 6 


A proton, accelerated through a p.d V has a certain de Broglie wavelength. In order 
to have the same de Broglie wavelength, an o - particle must be accelerated through 
a potential difference 

A. 4V B, V/4 

C. 8V D. V/8 

The de-Broglie wavelength of the particle of mass m and energy E is 


h 
A. A = = rg 
Yomi: B. A=hV2mE 


C. Y= — ai ee 

A t d ticl | h2mE 
proton and an a-particle are accelerated through 

de-Broglie wavelength will be gn same vo 


A. 1:2 Bay 
c. J2:1 D. 2:] 


Itage, the ratio of their 


yng TR ON aR A ramen ne ee 
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Q.43_ If particles are moving with same velocity, then maximum de-Broglie wavelength 


will be for 
A. Neutron B. Proton 
C. B-particle .D. a-particle 


Q.44 An electron of mass m when accelerated through a potential difference V has de- 
Broglie wavelength 4. The de-Broglie wavelength associated with a proton of mass 
M accelerated through the same potential difference will be 


A. A— B. ,M 
m 


C. af D. M 
M m 


Q.45 Frequency of photon having energy 66 eV is 


A. 8 x 10°'Hz B. 16 x 10'°Hz 
C.12 x 10° Hz D. None of these 
Q.46 If the energy of the photon is increased by a factor of4, then its momentum 
A. Does not change B. Increases by a factor of 4 
C. Decreases by a factor of 4 D. Decreases by aactor of 2 
Q.47_ The energy of photon of radio waves is only 
A. 10° eV Bé100.eV 
C. 10° eV , D. 1 MeV ~-y 


Q.48 Ifan electron is accelerated through a potential difference of 54 volts, its de-Broglie 
wavelength will be: 
A. 1.66x 10%m By 1.66 x 10°m 
C. 1.66x10"m D. 1.66 10m 

Q.49 A particle which has zero rest mass and hon-zero energy and momentum must 
travel with a speed 
A. Equal to c, the speed of light in vacuum _B. Less than c 


C. Greater than c D. Tending to infinity 
Q.50 Wavelength of a 1 keV.photon.is 1.24x10-°m. What is the frequency of 1 MeV photon? 
A. 1.24*10'Hz B. 1.24«10!8Hz | 
. C. 2.4«10°Hz D. 2.4« 107 Hz 
Q.51 The frequency of a photons having energy 100 eV is (h=6.610 *4J-sec) 
A. 2.42x10°°Hz B. 2.42x10"*Hz 
C. 2.42x10!%Hz D. 2.42x10°Hz 
Q.52 Energy of photon whose frequency is 10'*MHz, will be 
A. 4.14«10°?keV B. 4.14«107MeV 
C. 4.14x107Ev D. 4.14«107eV 
Q.53 The momentum of photon is 
Ae i 
Cc rX 
c : D. Both B and C 


Q.54, If an electron and proton have the same de Broglie wavelength, which particle has 
greater speed? 
A. Electron B. Both have a same speed 
C. Proton D. None of these 
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Q.55 Which photon have the maximum cn onicetiini 
A. Green B. Red 
C. Blue D. Have same momentum 

Q.56 The brightness of the beam of light primarily depends on 
A. Frequency of photons B. Number of photons 
C. Both A and B D. Energy of photon 

Q.57_ If momentum of a particle is doubled then de-Broglie wavelength become 
A. Double B. Half 
C. Unchanged D. Four times 

Q.58 The energy of a photon in a beam of infrared radiation of wave length 1240 nm is 
about 
A. 1.5 MeV B. | eV 
C. 1 MeV D, 1.5eV 

Q.59 The voltage which appears across load resistance R is called 
A. Input voltage B. Output voltage 
C. Reverse voltage - D. Zerowoltage 

Q.60 Ina half wave rectifier, the current through load resistance flows only in 


B.Both,half cycles 
D. One half cycle 


A. Positive half cycle 
C. Negative half cycle 
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Q.2 


Q.3 


Q.4 


Q.5 
Q.6 
Q.7 


Q.8 


Q.9 


Q.10 


ATOMICSPEGTRAAND 


When a hydrogen atom is bombarded, the atom ma 
state. As the excited electron fall back to the lower 
What is the second longest wavelength spectral lines 
returns fo the n =1 state from higher energy state. 


y be rise into a higher ‘energy 
energy levels, light is emitted. 
emitted by hydrogen atom,as it 


he 


A he 
AE) | AE,, 

Cc he he 
) AE, AE,, 


An electron jumps from n= 4to n=Istate in H-atom. Recoibmomentum of H-atom 


in (°V/ Jis: 


A, 12.75 B. 6.75 
C. 14.45 D. 0.85 
Formula for P-fund series is 
A. 1/k = Ru(1/5?— 1/n?) Bé 1/A = Ru(1/42— 1/n2) 
C. 1/A = Ru(1/3?— 1/n?) D. W/A =Ra(1/2?— 1/n’) 
The ratio of longest wavelength to shortest wavelength in-Balmer series is: 
A. = B. BR 
9 2 
=| 16 
c = . D. ; 
Photon of highest frequency will be absorbed when transition takes place from: 
A. 1* to 5" orbit -B. 5" to 1 orbit 
C.3%to 5“ orbit D. 4" to 5" orbit 
If an electron jumps from Ist,orbital to 3rd orbital, then it will 
A. No gain of energy B. Release energy 
C. Absorb energy D. None of these 
An example of an absorption spectrum is the spectrum of: 
A. Sodium yapour B. Atomic hydrogen 
C. Moltendron ) D. Mercury vapour lamp 


The spectral’ series, that contains transitions terminating on the ground level of 
hydrogen is called: 


A. Paschen series B. Balmer series 
C. Pfund series D. Lyman series 
Pascheniseries is obtained when all the transitions of electron terminate on. 
A. 2"4 orbit B. 4" orbit 
C. 3 orbit D. 5" orbit 
The relation for paschen series is given as ; 
| ] l L. aT —- 
A. go Bu gross) B. t= Ri (3 “| 
! 1 1 L*, (1 -4 
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Q.11 


Q.12 


Q.13 


Q.14 


Q.15 


Q.16 


Q.17 


Q.18 


Q.19 


; mber of 
Isotopes are the atoms of the same element which contain equal nu 


A. Nucleons B. Neutrons 
D. Neutrons and protons 


C. Protons ; 
ctrons in a neutral atom of “,, U? 


What are the number of neutrons, protons and cle 


Number of protons 
143 aan ae 
92 rT 2 #42 
a cae 235 ee 
ee 
Nucleus of an atom whose atomic mass is 24 consists of 
A. 11 electrons, 11 protons and 13 neutrons B. I! protons and 13 neutrons 
C. 11 electrons, 13 protons and 11 neutrons D. I! protons and (13 electrons 
As compared '"C atom, '4C atom has 
A. Two extra protons and two extra electrons 
B. Two extra neutrons and no extra electrons 
C. Two extra protons but no extra electrons 


D. Two extra neutrons and two extra electron 
Which one of the following pair is of isobars? 


| 


Number of neutrons 


pes 


A.?C and MC B.C and #N 
C. 4He and {H D»Both,A and C 
Diameter of nucleus is approximately 

A. 107m B)107'°m 
Colm D. 10-'4m 


A radioactive isotope ‘W’ decays to ‘X’ which decays to ‘Y’ and ‘Y’ decays to ‘Z’ as 


represented by the figure below 
W—— x ——+- y__47Z 


~ NON 


What is the change in the atomic number from ‘W’ to ‘Z°? 

A. Increase by 3 B. Increase by 5 

C. Decreasé by 3 D. Decrease by 5 

Consider a radioactive material of half-life 1 minute. If one of the nuclei decays now, 
the next one will decay 

A. Afier one-minute B. After any time 


C. After two minutes D. After + minute 


During a negative f}-decay 

A. An atomic electron is ejected 

B. An electron which already present with in the nucleaus is ejected 
C. A ncutron in the nucleus decays emitting an electron 

D. A part of binding energy of nuclei is converted into electron 


apg ag a a ee 
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Which of the arrangement about the particle is in accordance with the diagram? 


Paper Aluminium Lead 


Source 
P Q R 
A. a B Y n 
B. a B n Y 
= a B n Y 
D. Y n B a 
Q.21 When a radioactive nucleus emits a beta particle, the proton neutron ratio: 
A. Decreases B. Increases 
C. Remains the same D. None of the above 
Q.22. Which statement concerning o -particles, is correct? 
A. An a-particle has charge +4e 
B. When «a particle travel through air, they cause ionization 
C. An a-particle is a helium atom 
D. When o. -particle travel through a sheet of gold foil)theysmake the gold radioactive 
Q.23 The decay of a nucleus of neptunium is accompanied by the emission of a B-particle 
and y-radiation. What effect (if any) does this decay have on the proton number 
and the nucleon number of the nucleus? 
A. | increases 
B. | 
D. | increases unchanged 
Q.24 The transformation of ameutron into proton in the nucleus gives rise to emission of: 
A. Beta particles B. Gamma particles - 
C. Alpha particles D. X-rays 
- Q.25 In the reaction 5>°7h 3 )Y +2, e, the electron emits from the 
A. 1* orbit B. Nucleus 
C. 2™ orbit D. Valence Shell 
Q.26 According to the equation ox — ¥+3 a-particles, what are the atomic and mass 
numbers of ‘Y’? 
A. Z£6,A—12 B, 2° Goa 
C.Z-2,A—4 DZraya 
Q.27 The value of A in the following reaction is 
,Be? + He’ = ,C*+ on’ 
A. 14 B. 10 
Cy D. 16 
Q.28 Ima radioactive series, 2"U changes to 3S Pb through m a-decay processes and m 
ecay processes, 
ae le =8 B. ny = 8, n= 6 
C. n; = 6, n2 = 6 D. ni = 6, m = 8 
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Q.33 


Q.34 
Q.35 
Q.36 


Q.37 


Q.38 
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A = 
oo ee 


Ato 


ut of the following is that of 
B. a-particles 


The most penetrating radiations 0 


A. y-rays D. X-rays 

C. B-rays ee tes and 75 minuf 
Se ae me . > have half- lives of 25 minufes ane’ /- lutes 

Two radioactive elements X and ¥ have rs of atoms. After 150 


. . : qual numbe 
rely sof X and Yi eq ; hae 
respectively. Sample of No.of nuclei of X unchanged 


minutes what is the value of the following fraction? No.of nuclel of Y unguanged 


nitially contain 


A. 1:16 B. 16:1 
C.123 D.8: 1 
In a radioactive substance at t =0, the number of atoms is 8x10_, Its half-life 


period is 3 years. The number of atoms 1x 10° will remain after interval 


A. 9 years B. 8 years 
C. 6 years D. 24 years 
If the decay or disintegration constant of a radioactive substance. is A, then its half- 
life and mean life are respectively 
g.2 log, 2 l 

A L nee B. —oeSand 

l r 
C. A log. 2 and — D. and — 

vA log, 2 Xr 


In a sample of radioactive material, what fraction of the material will decay after 


half of its half-life. 


pea | 


A. F 
J2-1 
C. a D. /2 


The decay constant A ofa radioactive sample 
A. Decrease as the ageOfatoms increase _B. Increase as the age of atoms increase 

C. Is independent ofthe age D. Depends on the nature of activity 

A radioactive decay rate ofradioactive elements is found to be 10° disintegrations 
per sec at a certain)time./If the half-life of the element is 1 second, the decay rate 
after one second is and after 3 second is 


A. 500, 125 B. 125, 500 


C.107, 10° D. 100, 10 
If the radioactive decay constant of radium is 1.07 x 10 per year, then its half-life 


period is approximately equal to 


A. 8,900 years B. 6,476 years 
C. 7,000 years D. 2,520 years 
Half-life of radioactive element depends upon 

A. Amount of element present B. Temperature 
C. Pressure D. None — 


A radioactive substance has a half-life of 60 minutes. After 3 hours, the fraction of 


atom that have decayed would be 


A. 12.5% | —B. 8.5% 
C. 87.5% D. 25.1% 
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Se 


Q.39 


Q.40 


Q.41 


Q.42 


Q.43 


Q.44 


Q.45 


Q.46 


Q.47 


atime) 


Half-life of eadlvin is Ty years, Which of the following Is (he 


Nnctlon of a sample 
of radium that would remain un-deeayed after 6400 yenrn? 


A, : lt, 
2 ‘| 

C. I 1), 
8 16 


A given radioactive sample is reduced from 20 g to 1,25 g tn 40 days. dds Hilfelife 
would be 

A. 10 days 3. 8 days 

C. 5 days D. 6 days 

A radioactive substance hns a half-life of four months, diree-fourths of the 
substance will deeay in: 


A. 3 months B, 4 months 

C. 8 months D, 12 months 

Calculate the half-life of bismuth-214 which has a decay @oinsfint 64.3 * 103 s°!, 
A.3.9% 108s B, 2.9 x 10M 

C.2.9x 10's D. 1.6 xd0% 8 


The radioactivity of a certain radioactive clement drops 4o ‘ ; of Its initial value in 
‘ ) 


30 second. Its half-life is: 

A. 2 second B, 5 second 

C. 4 second D, 6 second 

Cobalt-57 is radioactive, emitting Bparticles) The half-life for this is 270 days. If 100 
mg of this is kept in an open container, the mass of Cobalt-57 after 540 days will be: 


50 
A. 50 mg B. 5 ng 
C. 25 mg D. Zero 
When thorium (90Th **) emits a B-particle its proton to neutron ratio would become 
A. 90/144 B. 91/144 
C.91/143‘ D. 90/143 


Three paths of radioactive radiations are observed as shown in the figure in the 
presence of electric field. Which type of radiation is shown in path 1? 


a V — 


A. Alpha , B, Gamma 
C. Beta D. Cathode rays 
In radiotherapy X-rays are uscd to: 


A. Detect bone fractures B. Detect heart diseases 


C. Treat cancer by controlled exposure D. Detect fault in radio receiving circuits 
Q.48 Radioactive iodine can be used to check person’s is working properly 
A. Cancer B. Lungs 
C. Skin cancer D. Thyroid gland 
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Q.49 Phosphorus is used as tracer in 


A, Industries B. Electrical machinery 
C. Agriculture D. All of these 
Q.50 Cobalt-60 is used for treatment of 
A, Cancer B. Kidneys 
C., Lungs . D. Thyroid 
Q.51 The y-rays radiographs are used in: 
A. Agriculture industry B. Medical industry 
C. Support Industry D. All of above 
Q.52 In heavy elements (Z = No. of protons, N = No. of neutrons) 
A.Z=N B.Z<N | 
Ci Z>N D.Z+N=A 
Q.53 Anucleus emits a radiation neither its mass no. nor charge no. change the radiation is | 
A. & B.y 
C.B D. Neutron 


Q.54 An atom emits some radiation such that daughter nucleus is Biope of parent niidlend 
the emitted radiation is 
A. & B. ¥ 


C.6 D..1o and 2 3 

Q.55  Inradioactivity B particles originate from 
A. K-shell electron B» The decay of neutron 
C. Preexisting electron in nucleus D. The decay of proton 


Q.56 The half-life of I-131 is 8 days/If a sample of I-131 is given at t= 0 then we can assert that 
A. No nucleus will decay before 8 days 
B. All nuclei will decay before 16 days 
C. No nucleus will decay before 4 days 
D. A nucleus in sample may decay at any time after t = 0 

Q.57 Half-life of sample A is 2 hours and that of sample B is 1 hour. If they have same no. of 
atoms at t= 0} What is ratio of atoms in A to B after 2 hours Na: Np 


A. 1:2 Budi 2 
C241 | D233 
Q.58 Which Offollowing represents the relation for no. of radioactive atoms left at any instant t 
A.N=Noe¢ B.N=N,e* 
C.N=Noe™ D.N=Noe*t 


Q.59 Which of given is not correct 
A. Half-life of elements ranged from very small to very high 
By Half-life of radium is 1600 years 
C, All sample of radioactive element may decay in 10 half lives 
D. Graph of No. of radioactive atoms and time is exponential 
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.60 a, Band y radiations come out of radioactive substance 
Q 


A. Spontaneously B. When it is put in a reactor 
C. When it is heated D. Under pressure 
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